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TABLE 8.—Deaths from earthquakes in the United States

Date Earthquake locality No. of deaths
December 16, 1811-February 7. 1812........ccocevmmenee. Northeast Arkansas—New Madrid. Missouri Several
December 8. 1812 San Juan Capistrano, California....cceecreeceisnscseninnisnreeisesnsse s ssrsssnanses 40
December 21, 1812 Santa Barbara, California 1
January 9, 1857 Fort Tejon, California 1
April 3, 1868 Hawaii Island, Hawaii (landslides—31, tsunami—46) eeemesee AT 77
October 21. 1868 Hayward. California 30
March 26, 1872 Owens Valley, California 27
May 10, 1877 Hawaii Istand, Hawaii 5
September 1. 1886 Charleston. SOUth CaroliNa.........eeecstsermressressseaseresersesasesssasesesrsssaseasasasenrasess 60
April 19, 1892 Vacaville, CalifOrMia......cvceeecrencecsenirisnseesesesereresesasssmsisasssuesesenssssssssssssssssesssens 1
December 25. 1899 San Jacinto, California.. 6
April 18, 1906 San Francisco, California (earthquake and fire) .........ecocecerueanerenenens about 3,000
June 23. 1915 ..Imperial Valley, California......cccoosronrncumiireenineiencisescsenissnniensene 6
April 21, 1918 San Jacinto, California 1
June 29, 1925 Santa Barbara, California 13
June 29, 1926 Santa Barbara, California 1
June 6, 1932 Eureka, California 1
March 11, 1933 Long Beach, California 115

October 19, 1935
October 31. 1935

May 19, 1940

Helena. Montana

2
Helena, Montana 2
Imperial Valley, California........ 9

April 1, 1946

Aleutian Islands, Alaska

April 13, 1949

July 21, 1952

August 22, 1952
December 21. 1954
October 24, 1955

March 22, 1957,

July 10, 1958

August 18. 1959

May 21, 1960

(tsunami—159 Hawaii, 5 Alaska, 1 California) 165
Puget Sound, Washington...... 8
Kern County, California 12
Kern County. California 2
Eureka, California 1
Concord, California 1
Daly City. CalifOrnRia.........covvueeereerinereieretisntine s sssssesesessnesess 1
Southeastern Alaska 5
Hebgen Lake, Montana........ 28
Chile, South America (tsunami in Hawaii) .61

March 28, 1964

April 29, 1965

Prince William Sound. Alaska
(tsunami—98 Alaska, 11 California. 1 Oregon:

October 2. 1969

February 9, 1971

November 29. 1975
October 28, 1983

October 1, 1987

October 4, 1987

August 8, 1989

October 18, 1989

earthquake—15 Alaska) 125
Seatile, Washington 7
Santa Rosa, California 1
San Fernando, CalifOrnia.......c.ecoeiinircncecscciiiniisinisinseensississssssssssssesns 65
Hawaii Island, Hawaii 2
Borah Peak, Idaho 2
Los Angeles—Whittier, California........occoiecevireminiensereieercirse e tesssesssssennnns 8
Los Angeles—Whittier, CalifOrmia......c.cuveevierieceieeeieisseseeiestesenesessnsescieseene 1
Santa Cruz County, California 1
Santa Cruz County, California 63
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SEISMICITY OF THE UNITED STATES, 1568-1989 (REVISED)

By CARL W. STOVER and JERRY L. COFFMAN

ABSTRACT

Macroseismic effects of the principal earthquakes occurring in
the United States from 1568 through 1989 are described. Princi-
pal earthquakes are defined as those of Modified Mercalli intensity
2 VI or Richter magnitude = 4.5. Exceptions are the State of
Alaska and the offshore areas of California, Oregon, and Washing-
ton, where the magnitude cutoff is = 5.5. A tabular list of earth-
quake data giving date, location, magnitude, intensity, and
reference information for each earthquake is provided for 47
States (earthquakes in the categories described above were not
reported in Iowa, Maryland, Wisconsin, or the District of Colum-
bia). Following each table is a brief narrative of the damaging
effects of each earthquake of intensity = VI. The narrative
includes, where reported, a description of property damage and
geologic effects as well as an estimate of the total area over which
the shaking was sensibly felt by humans. Isoseismal maps, depict-
ing the areal distribution of effects, and photographs of property
damage and geologic effects complement the narratives of selected
earthquakes.

INTRODUCTION

This publication is a history of the principal earth-
quakes in the United States from 1568 through 1989.
It contains all pertinent information on the date,
location, size, and effects of these historical events.
We have included only those earthquakes of Modified
Mercalli intensity (“MM intensity” or “MMI”) = VI
and magnitude > 4.5. Exceptions are the State of
Alaska and offshore areas of California, Oregon, and
Washington, where the magnitude range was
increased to = 5.5 because of the high seismicity of
those regions. This publication supersedes the com-
pilation by Coffman and others (1982), published
jointly by the U.S. Geological Survey (USGS) and the
National Oceanic and Atmospheric Administration
(NOAA).

This publication differs from the publication by
Coffman and others (1982) “Earthquake History of
the United States,” as listed below:

1. Itisorganized by State and has many new or
revised isoseismal maps.

2. Epicentral locations were evaluated, and some
were revised.

3. Many more earthquakes were added, making the
data more complete.

4. All maximum intensities were reevaluated, and
a uniform criteria for intensity assignment was
used, thereby changing some of the intensities
previously published.

5. Magnitudes are listed by type and source and are
completely referenced.

The summaries of earthquake damage and other
effects enumerated in this publication have been
compiled from many sources (see table 1). Selection
of information to be included for each earthquake
was based on the authors’ experience in evaluating
and publishing earthquake data as well as on a
review of the type of data most often requested from
the USGS National Earthquake Information Center
by scientists and laymen.

The earthquakes described herein are listed alpha-
betically by State name and chronologically by date
of occurrence (1568 through 1989). Further, earth-
quakes in Canada and Mexico that caused damage in
the United States are included in the chapter for the
State in which the damage occurred. Each State
chapter includes the following: a map showing the
distribution of earthquakes; a tabular listing of loca-
tion, magnitude, maximum intensity, and references;
brief summaries of damage caused by earthquakes of
MMI = VI; isoseismal maps showing felt areas for
selected earthquakes; and photographs of damage
and geologic changes induced by destructive earth-
quakes.

Intensity and damage summaries for earthquakes
that occurred in 1987-89 have been compiled from
unpublished USGS data and are supplemented by
data published in journal articles for the most dam-
aging events. Thus, the summaries for 1987-89
reflect the data available at the time of compilation.
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MAGNITUDES

Magnitude, a logarithmic measure of the “size” of
an earthquake, is related to the energy released as
seismic waves at the focus of an earthquake.
Although the magnitude scale has neither “top” nor
“bottom” values, the highest magnitude known to
have been calculated was about 9.5, the lowest about
-3.0. On this logarithmic scale, a magnitude 6.0
shallow-focus earthquake represents elastic-wave
energy about 30 times larger than that generated by
a magnitude 5.0 earthquake, 900 times (30x30)
larger than that of a magnitude 4.0 shock, and so
forth. Many factors influence the determination of
earthquake magnitude, including focal depth, dis-
tance between earthquake focus and observing sta-
tion, frequency content of the sampled energy, and
earthquake radiation pattern (variation of vibrational
amplitude with azimuth). Magnitude values calcu-
lated by the USGS are based on the following six
formulas:

Surface-Wave Magnitude:
Mg=log (A/T)+1.66(log D)+3.3, (1)

as adopted by the International Association of Seis-
mology and Physics of the Earth’s Interior (Bath,
1966, p. 153), where A is the maximum vertical sur-
face-wave ground amplitude in micrometers; T is the
period in seconds, and 18<7<22; and D is the dis-
tance in geocentric degrees (station to hypocenter),
and 20<D<160°. No depth correction is made for
depths less than 50 km, and, generally, Mg magni-
tudes are not computed for depths greater than 50
km.

Body-Wave Magnitude:

mp=log (A/T)+Q(D,h), 2)

as defined by Gutenberg and Richter (1956), except
that 7T, the period in seconds, is restricted to
0.1<T<3.0, and A, the ground amplitude in microme-
ters, is not necessarily the maximum of the P-wave
group. Q is a function of distance (D) and depth (A),
as published by Gutenberg and Richtber (1956), where
D>5°,

Local Magnitude (Western United States):

Mi=log A-log A,, (3)

as defined by Richter (1958, p. 340), where A is the
maximum trace amplitude in millimeters, written by
a Wood-Anderson torsion seismometer, and log A, is
a standard value as a function of distance, where the
distance is < 600 km. Values of Mj, are also calculat-
ed from other seismometers by converting recorded
ground motion to the expected response of the torsion
seismometer. M, magnitudes are listed for events
with depths less than 70 km. Mj, is the only true
“Richter magnitude” (originally defined for Califor-
nia only), but general usage has extended that de-
scription to include other areas and types of
magnitude as well. There is a potential for misuse in
this practice, however. When technical or scientific
applications are to be made, it is essential to specify
the type of magnitude being used and not to resort to
a generic “Richter magnitude.”

Local and Regional Magnitude (Eastern United
States):

Mp=3.75+0.90 (log D) + log (A/T) (4)
0.5°<D<4.0°
Mp=3.30+1.66(log D)+log (A/T) (5)
4.0°<D<30.0°,

as proposed by Nuttli (1973) for North America east
of the Rocky Mountains, where A/T is expressed in
micrometers per second, calculated from the vertical-
component 1-second Lg waves, and D is the distance
in geocentric degrees. The designator My, often is
used in place of My,.

Moment Magnitude:
M=2/3(log M,)-10.7, (6)

as defined by Hanks and Kanamori (1979), where the
seismic moment (M,—commonly expressed in dyne-
cm but may be expressed in Newton-meters; 1 New-
ton-meter = 107 dyne-cm) is equal to the product of
the area of the earthquake fault, multiplied by the av-
erage fault slip over that area and by the shear mod-
ulus of the fault rocks; seismic moment may also be
determined from the long-period body- and mantle-
wave moment tensor inversion method of Dziewonski
and others (1981); or, in California, seismic moment
is estimated from measurements on Wood-Anderson
seismograms (Bolt and Herraiz, 1983).
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Other Magnitudes:

Variations of Mg, mp, and M, magnitudes have
been designed by seismologists for local seismo-
graphic networks or for particular geographic regions
so that the results are compatible with the magni-
tude values derived from the standard formulas
above. These variations are defined below.

Mp designates magnitude estimates derived from
the duration or coda length of earthquake vibrations.
Mp is commonly computed from the difference, in
seconds, between P,- or Ps,-wave arrival times and
the time the final coda amplitude decreases to the
pre-event background-noise amplitude. Duration or
coda-length magnitude scales normally are adjusted
to agree with My, or M,, estimates, so that resulting
magnitudes can be accepted as compatible. Thus,
the Mp formulas vary for different geographic
regions and for different seismograph systems.

Mg, is a body-wave (my}) magnitude commonly com-
puted from the felt area for earthquakes occurring
before seismic instruments were in general use. The
computations are based on isoseismal maps or
defined felt areas using either the intensity-attenua-
tion method of Nuttli (1973), the magnitude—felt area
relation of Nuttli and Zollweg (1974), or the inten-
sity—felt area relation of Sibol and others (1987).

Mp,, is a local magnitude (comparable to Mj,) com-
puted for earthquakes in California and adjacent
areas and Hawaii. The computation is based on the
area of perceptibility shown on isoseismal maps or on
the area enclosed within a particular intensity level
as defined by Toppozada (1975).

Mg, is a surface-wave (Mg) magnitude that is
based on the source parameters for mid-plate earth-
quakes as defined by Nuttli (1983).

Some seismograph network operators determine a
magnitude formula for their specific network by com-
paring their computed magnitude values with magni-
tudes published by other sources, such as the USGS
my, My, or M;, magnitudes. In this publication, those
types of magnitudes will be designated my for body-
wave magnitudes (mp) and My for local magnitudes
(Mg, or M,). M;j, applies west of the Rocky Moun-
tains, M,, east of the Rocky Mountains.

Mg magnitude represents the average of Mg mag-
nitudes computed by different seismograph stations
or taken from other seismic networks after standard-
ization as defined and published by Rothé (1969).

A magnitude labeled as “Ukn” means that the com-
putational method was unknown and could not be
determined from the published sources.

The published sources for the “Other” and Moment
(M) magnitudes are shown by an alphabetic code.
These codes are defined in table 2.

INTENSITY, FELT AREA, AND
ISOSEISMAL MAPS

The term “intensity,” as applied to earthquakes,
represents a number assigned to the effects on people
(number affected, frightened, etc.), manmade struc-
tures (toppled chimneys, collapsed walls, etc.), and
the Earth's surface (landslides, faulting, etc.). The
intensities listed in this publication were assigned
according to the effects outlined in the Modified Mer-
calli intensity scale of 1931 (Wood and Neumann,
1931), which has 12 discrete steps (see scale on p. 6).
Modifications applied by the authors to this scale are
described below. The single intensity value listed as a
size parameter for each earthquake is the wvalue
assigned to the maximum reported effects of that
particular earthquake. The maximum intensity is
based on documented effects or damage at a place
(usually a city or town) and are not necessarily the
same as epicentral intensity (I,), which is the esti-
mated intensity at the location of the earthquake.

Some of the maximum intensities in this publica-
tion have been changed from previously published
values (namely in Coffman and others, 1982), mainly
owing to new sources of information, or reevaluation
of existing information, or both. Interestingly, many
of those changes have resulted in the downgrading of
intensities from MM intensity VI to V. This action
has eliminated many earthquakes from this compila-
tion if their associated magnitude was less than 4.5
(<« 5.5 for Alaska and offshore California, Oregon,
and Washington). All Rossi-Forel intensities gleaned
from earlier publications were converted to MMI val-
ues using table 4 from Barosh (1969).

The Modified Mercalli intensity scale of 1931 has
been further modified by the authors for assigning
intensity values. These modifications were made for
several reasons: The recent changes the USGS has
made in the format of the questionnaire used to col-
lect earthquake information have improved both the
qualitative and quantitative data on the effects of
shaking; the field experience of the authors (includ-
ing personal observation of damage) has provided
insight for more accurate intensity evaluation; and
the subjective effects on people described in the MM
intensity Scale are not reliable considerations for
assigning values above the intensity IV level. These
modifications to the MM intensity scale of 1931 are
described in more detail below:

IV—Felt by many to all. Trees and bushes were
shaken slightly. Buildings shook moderately to
strongly. Walls creaked loudly. Observer de-
scribed the shaking as “strong.”

V—Felt, frightened, and awakened effects were not
used at this or higher intensity levels. Hanging
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pictures fell. Spilled liquid effects were not used
to assign any intensity. Trees and bushes were
shaken moderately to strongly. People had diffi-
culty standing or walking. Felt moderately by
people in moving vehicles.

VI—At this level, there must be reports of physical
damage to man-made structures as described in
the MM intensity scale. The only exception is
that intensity VI is still assigned if many small
objects fell from shelves and (or) many glass-
ware items or dishes were broken.

VII—Only damage to buildings or other man-made
structures (as described in the MMI scale) is con-
sidered.

VIII-XII—The MM intensity scale is used as written,
except that neither landslides nor effects on peo-
ple were used for assigning an intensity. Geolog-
ic effects were used only if the earthquake
occurred in an isolated area having no nearby
structures that could be damaged.

The “felt areas” listed in the tables were taken
from different published sources or were estimated
by the authors from previously published or newly
drawn isoseismal or intensity maps; the felt areas
are listed to the nearest 1,000 km2. When an earth-
quake occurred in a State bordering an ocean, Can-
ada, or Mexico, the total felt area sometimes could
not be estimated precisely. In those instances, the
felt area was estimated only for the land area in the
United States.

Isoseismal maps depict the extent of the felt area
of an earthquake and separate the effects into areas
of different levels of intensity. The outer isoseismal
line defines the total, or projected, contiguous geo-
graphical area over which the earthquake was sensi-
bly felt by people. The isoseismal maps that
illustrate this compilation either are modified ver-
sions of previously published maps or are new maps
prepared by the authors (see figs. 7-64).

New isoseismal maps also have been compiled from
MMI values assigned by the authors after reevaluat-
ing original sources of data. These intensity values
were assigned only to the effects of shaking; geologic
effects alone were not considered unless the area was
uninhabited and there were no structures to damage.
However, maximum MM intensities assigned by
other researchers to geologic effects in remote areas
(mainly in Nevada) have not been changed.

The isoseismal maps contained in this publication
were mostly selected to represent geographic cover-
age. If States had a number of damaging earth-
quakes, only the isoseismal maps for the most
damaging events were included.

SEISMICITY MAPS

The seismicity and intensity maps for the United
States, Alaska, Hawaii (figs. 1-6), and those at the
beginning of each State chapter, show the areal dis-
tribution of earthquakes of magnitude 4.5 or larger.
Those earthquakes are depicted by open symbols
that increase in size with increase in magnitude or
intensity.

To depict the earthquakes by magnitude on the
maps, we assigned arbitrary magnitudes to events
that had no computed magnitudes. This was accom-
plished by correlating the maximum intensity with
the average magnitude of earthquakes in four geo-
graphical areas (Western U.S., Eastern U.S., Hawaii,
and Alaska) that had both magnitudes and intensi-
ties. The results for four areas are listed below:

Western United States

MMI Magnitude
A\ <50
VI 5.0
VII 5.5
VIII 6.0
IX 6.5
X-XII 70

Eastern United States

MMI Magnitude
VI <5.0
VII 50
VIII 55
IX 6.0
X-XII 6.5

Hawaii

MMI Magnitude
v <55
VI 55
VII 6.0
VIII 6.5
IX 7.0
X-XII 7.5

Alaska

MMI Magnitude
A\ <6.0
VI 6.0
VII 6.5
VIII 7.0
IX 7.5
X-XI1 8.0

DAMAGE SUMMARIES

The effects of all earthquakes of MMI VI or higher
are summarized for each State, and descriptive
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information that substantiates the maximum inten-
sity assigned to each earthquake is listed. The data
sources used to compile the effects (see table 1) are
listed by source-reference numbers in parentheses at
the end of each earthquake description. For example,
“Ref. 1, 2, 250)” means that those three references
were used to compile that particular summary,
including the epicenter.

Earthquakes are listed chronologically by date and
time of occurrence (in Universal Coordinated Time—
UTC). When the UTC date differs from the local
date (i.e., the date/time of the earthquake at its epi-
center), the local date is given in parentheses follow-
ing the UTC date. When more than one earthquake
occurred on the same date, origin times are repeated
after the date to prevent ambiguity (HST, Hawaii-
Aleutian standard time; AST, Alaska standard time;
PST, Pacific standard time; MST, Mountain standard
time; CST, Central standard time; EST; Eastern
standard time).

All published magnitude values cannot be listed in
the tables because of lack of space or other reasons.
However, those available values that are not listed are
included at the end of the earthquake summaries, e.g.,
Magnitude 7.0 Mg GR—GR refers to a magnitude ref-
erence code; these codes are listed in table 2.

Dollar estimates of property damage are available
for most destructive earthquakes. These estimates,
where quoted, use the dollar value for the year in
which the earthquake occurred. Table 3 lists the
numbers of deaths caused by destructive U.S. earth-
quakes.

Information on the effects of many large earth-
quakes in Alaska's Aleutian Islands is not commonly
available because of the remoteness of that region
and the sparseness of its population. Therefore, the
summaries for many large-magnitude earthquakes in
Alaska give only date, region of occurrence, and
magnitude.

EXPLANATION OF TABLES

Each State chapter includes a table that lists the
basic parameters of the principal earthquakes in that
State. Dates and origin times for each earthquake
have been converted to the date and time of the
Greenwich meridian and labeled as Universal Coor-
dinated Time (UTC). The origin times for some
earthquakes may differ from that given in the source
reference. If so, the listed origin time was estimated
using more accurate sources of data, such as
seismograms, earthquake phase data, U.S. Weather
Service reports, or other data sources.

Latitude and longitude values are listed in decimal
degrees. The number of digits following the decimal

point does not indicate the level of accuracy, however:
it only duplicates the value published in the original
source reference.

More than one location has been published for
many earthquakes in the United States. We, there-
fore, have selected for this publication the epicenter/
hypocenter that, in our judgment, most accurately
represents the location of each earthquake. Some of
these epicenters either have been revised from those
previously published or have been assigned new, pre-
viously unpublished epicenters, based on felt-area
descriptions and locations of damage. All epicenters/
hypocenters included in the tables have been given a
reference number (see table 1).

Only in recent years has the depth of an earth-
quake in the United States been reliably computed.
Therefore, the State tables do not give depth values
for most pre-1930 earthquakes.

Magnitudes are listed for all earthquakes that had
a published value. Some erroneous mj; magnitudes
computed and published in the Preliminary Determi-
nation of Epicenters during the 1960's have been
eliminated. Published magnitudes that were based
on maximum MM intensity, however, are not
included. Many original magnitudes have been
recomputed on the basis of recent research and new
computational techniques. Consequently, magnitudes
selected to be listed in the State chapters are values
that the authors believe most accurately represent
the “size” of the earthquake. The Mg, magnitudes,
identified by the code “SC” in the tables for States
east of the Rocky Mountains, were computed by the
authors using the intensity—felt area relation of Sibol
and others (1987). When magnitudes were published
as a range (i.e., 6-61,), the average of this range is
the value listed in the tables. Additional magnitudes
are listed in parentheses at the end of the summary
of effects for many earthquakes.

The alphabetic codes associated with the magni-
tudes represent the source reference for that magni-
tude. These alphabetic codes are defined in table 2.
West of longitude 126 W. (offshore from California,
Oregon, and Washington) only earthquakes with
magnitudes 2 5.5 were included.

The MMI values given in the State tables repre-
sent the maximum intensity observed for those
earthquakes listed. However, for a few earthquakes
in Canada or Mexico that caused damage in the
United States, the maximum intensity given is that
observed nearest the epicenter. If that maximum
intensity is not known, the maximum intensity
observed in the United States is then listed (see the
State chapter for details). A “Felt” in the MM inten-
sity column indicates that insufficient information
was available to assign an intensity value. The



6

SEISMICITY OF THE UNITED STATES, 1568-1989 (REVISED)

source references for intensity are listed by number
in the State tables and defined in table 1.

The felt area given in the tables should be consid-

ered only as an estimate because the limit of percep-
tibility of shaking requires detailed reports that are
unavailable for many earthquakes.

I

I

MODIFIED MERCALLI INTENSITY

SCALE OF 1931
(From Wood and Neumann, 1931)

Not felt—or, except rarely under especially

favorable circumstances.

Under certain conditions, at and outside the

boundary of the area in which a great
shock is felt: sometimes birds, animals, re-
ported uneasy or disturbed; sometimes diz-
ziness or nausea experienced; sometimes
trees, structures, liquids, bodies of water,
may sway—doors may swing very slowly.

Felt indoors by few, especially on upper

floors, or by sensitive, or nervous persons.

Also, as in grade I, but often more noticeably:

sometimes hanging objects may swing,
especially when delicately suspended;
sometimes trees, structures, liquids, bodies
of water may sway; doors may swing very
slowly; sometimes birds, animals reported
uneasy or disturbed; sometimes dizziness
or nausea experienced.

IIl Felt indoors by several, motion usually

rapid vibration.

Sometimes not recognized to be an earth-

quake at first. Duration estimated in
some cases. Vibration like that due to
passing of light, or lightly loaded trucks, or
heavy trucks some distance away. Hang-
ing objects may swing slightly. Move-
ments may be appreciable on upper levels
of tall structures. Rocked standing motor
cars slightly.

IV Felt indoors by many, outdoors by few.

Awakened few, especially light sleepers.

Frightened no one, unless apprehensive
from previous experience. Vibration like
that due to passing of heavy or heavily
loaded trucks. Sensation like heavy body
striking building or falling of heavy objects
inside. Rattling of dishes, windows,
doors; glassware and crockery clink and
clash. Creaking of walls, frame,

especially in the upper range of this grade.
Hanging objects swung, in numerous in-
stances. Disturbed liquids in open vessels
slightly. Rocked standing motor cars no-
ticeably.

V  Felt indoors by practically all, outdoors by

many or most: outdoors direction esti-
mated.

Awakened many, or most. Frightened

few—slight excitement, a few ran out-
doors.  Buildings trembled throughout.
Broke dishes, glassware, to some extent.
Cracked windows—in some cases, but
not generally. Overturned vases, small
or unstable objects, in many instances,
with occasional fall. Hanging objects,
doors, swing generally or considerably.
Knocked pictures against walls, or swung
them out of place. Opened, or closed,
doors, shutters, abruptly. Pendulum
clocks stopped, started or ran fast, or
slow. Moved small objects, furnish-
ings, the latter to slight extent. Spilled
liquids in small amounts from well-filled
open containers. Trees, bushes, shaken
slightly.

VI Felt by all, indoors and outdoors.
Frightened many, excitement general, some

alarm, many ran outdoors. Awakened
all. Persons made to move unsteadily.
Trees, bushes, shaken slightly to mod-
erately. Liquid set in strong motion.
Small bells rang—church, chapel, school,
etc. Damage slight in poorly built build-
ings. Fall of plaster in small amount.
Cracked plaster somewhat, especially
fine cracks in chimneys in some instances.
Broke dishes, glassware, in considerable
quantity, also some windows. Fall of
knickknacks, books, pictures. Over-
turned furniture in many instances.
Moved furnishings of moderately heavy
kind.

VII Frightened all—general alarm, all ran out-

doors.

Some, or many, found it difficult to stand.

Noticed by persons driving motor cars.
Trees and bushes shaken moderately
to strongly. Waves on ponds, lakes, and
running water. Water turbid from mud
stirred up. Incaving to some extent of sand
or gravel stream banks. Rang large church
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date time (ute) Latitude Longitude Depth Ref UsGs Other Moment MM  Ref Felt area

Yr MoDa hm s 9] ©) (km) m, Ms M (1,000 km?)
1899 09 10 2047 600 N 1400 W — 420 —_— - — -— — - —_—
1899 09 10 2141 600 N 1400 W — 404 — — 8.00Mg AB2 8.15PT XI 420 700&
1899 09 10 2149 600 N 1400 W — 420 —_ - —_ —_ Felt 420 —
1899 09 11 0318 600 N 1400 W — 420 —_ - — —_ Feit 420 —_
1899 09 11 0326 600 N 1400 W — 420 —_ - —_— —_ Felt 420 —_
1899 09 11 0334 600 N 1400 W — 420 _ - _ —_ Felt 420 —_
1899 09 16 0433 50 N 1380 W — 420 —_ - — —_ VI 420 —
1899 09 17 1250 590 N 1360 W — 412 — — 690Mg AB2 —_ Felt 420 —_
1899 09 23 0813 550 N 161.0 W — 420 —_— — —_ —_ Felt 420 —
1899 09 23 1104 600 N 1430 W — 412 — — 6.90Mg AB2 —_ —_ - —_
1899 09 23 1250 50 N 1430 W — 412 — — 7.00Mg AB2 — —_ — —
1899 09 26 1231 600 N 1430 W — 420 —_ - — —_ Felt 420 —
1899 09 27 0028 600 N 1430 W — 420 —_ - —_ —_ Felt 420 —
1899 12 14 0930 600 N 1400 W — 420 - - — —_ Felt 420 —_—
1899 12 20 1030 600 N 1400 W — 420 —_ - —_ —_ Felt 420 —
1899 12 20 1530 600 N 1400 W — 420 —_ - — —_ Felt 420 —
1899 12 21 0515 600 N 1400 W — 420 —_ - —_ —_ Felt 420 —_
1900 02 16 2210 600 N 1400 W — 420 —_ - _— —_ Felt 420 —
1900 10 09 1225 5709 N 15348 W — 477 — — 7170Mg AB2 785PT VI 424 310&
1900 12 27 1015 580 N 1500 W — 420 —_ - —_ —_ Felt 420 —
1901 03 650 N 1520 W — 38 —_— - — —_— Felt 420 —
1901 12 30 594 N 1535 W — 403 —_ - — —_ Felt 403 —_
1901 12 30 2234 520 N 1600 W — 426 — — 7.00Mg ABI —_ VI 426 —
1901 12 31 0902300 5145 N 171.2 W — 477 — — 71.10Mg AB2 — —_ - -
1902 01 01 052030.0 5238 N 16745W — 404 — — 7.00Mg AB2 — —_ —_ —_
1903 01 17 1605 5085 N 17516 W — 477 — — 7.00Mg AB2 —_ —_ — —
1903 02 05 1826 520 N 1750 E — 425 — — 6.80Mg AB2 — —_ —_— —
1903 03 610 N 1460 W — 38 —_ - — — V 420 —_
1903 06 02 1317 6156 N 15854 W — 477 -  — 6.90Mg AB2 —_ — — —
1903 06 03 0330 610 N 1460 W — 38 - - — — Felt 38 —_
1903 07 26 50 N 1330 W — 38 —_— - —_— —_ — — —
1904 08 27 2156 6466 N 148,08 W — 477 — — 7.30Mg AB2 — VI 38 —
1905 02 14 08 46 5073 N 17855 W — 477 — — 17.30Mg AB2 — —_ —_ —_
1905 03 22 0338 5128 N 17483 E — 477 — — 7.00Mg AB2 — — —_ —_
1905 09 15 0602 5206 N 17145 W — 477 — — T7.40Mg AB2 —_ — — —_
1905 12 08 610 N 1600 W — 427 _ - — —_ vV 420 —_
1905 12 10 1236 5388 N 16166 W — 477 — — 690Mg AB2 — —_ —_ —_
1906 08 17 001042 5105 N 179.69 E — 477 — — 7.80Mg AB2 _— — — —
1906 12 23 1722 5685 N 15390 W — 477 — — 7.30Mg AB2 —_ —_ — —
1907 O8 22 222400 570 N 1610 W 120 258 — — 650mp GR —_ Felt 420 —
1907 09 02 1601 5259 N 169.73 E — 47 — — 7.40Mg AB2 _ — —_ _
1907 09 24 1259 595 N 1355 W — 420 —_— - —_— —_— vV 42 —
1907 12 29 660 N 1680 W — 38 - - —_ —_— — — —_
1908 02 14 1125 610 N 14625W — 38 —_— - —_ — VI 420 —_
1908 05 15 083136 590 N 1410 W — 258 — — 7.00Mg AB2 —_ VI 38 -
1909 02 16 1650 600 N 1400 W — 420 —_ - — —_ VI 420 —
1909 04 10 1936 520 N 1750 E — 412 — — 7.00Mg AB2 — — —_ —_
1909 05 06 595 N 1395 W — 38 —_ - _— —_ vV 42 —
1909 09 08 164948 525 N 169.0 W 090 258 — — 740m, GR —_ vV 420 —_
1910 05 13 075806 570 N 1600 W 100 258 — - 6.75mp GR — —_ —_ _
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ALASKA—Continued

[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timewrc) Latitude Longitude Depth Ref usas Other Moment MMI Ref Feltarea

Yr MoDa hm s ©® © (km) m, Mg M (1,000 km?)
1910 08 05 600 N 1600 W — 420 _— - —_ —_ vV 42 —
1910 09 01 540 N 1680 W — 420 —_— — —_— — Felt 420 —_—
1910 09 09 011318 5075 N 179.38 E — 477 — — 7.00Mg AB2 —_ v 38 _—
1911 09 600 N 1400 W — 420 —_— - — —_ Felt 420 —_
1911 09 17 0326 510 N 1800 E — 412 — — 7.10Mg AB2 —_— —_ —_ —
1911 09 22 050124 605 N 1490 W 060 258 — — 6.90Mg GR —_ viI 38 310&
1911 11 13 161312 520 N 1730 E — 428 — — 690Mg AB2 —_— —_ —_ —_
1912 01 04 154654 520 N 1790 W — 258 — — 6.70Mg ABE —_ —_ —_ -
1912 01 31 201148 610 N 1475 W 080 258 — — 7.00mp ABE —_ Felt 420 388&
1912 06 04 570 N 15%.0 W — 427 _— - —_ —_ Felt 437 —_
1912 06 05 570 N 1560 W — 437 —_— - —_ —_ Felt 437 —_—
1912 06 07 095554 590 N 1530 W — 258 —-— — 640Mg GR —_ Felt 437 _—
1912 06 10 160606 590 N 1530 W — 258 — — 690Mg AB2 - — — -
1912 07 07 0757 63.07T N 14614 W — 477 — 7.20Mg AB2 —_ Felt 437 518
1912 08 17 585 N 1570 W — 38 —_— - -— —_— v 38 -
1912 11 07 074024 575 N 1550 W 090 258 ~  — 7.30mp ABE _ Felt 38 -
1912 12 05 122736 575 N 1540 W 090 258 —~— — 690m;, ABE - _ — _
1913 03 31 034106 510 N 1790 W 060 258 — — 6.90Mg GR — —_ —_ -_
1913 04 29 2330 500 N 1710 E — 265 —_— - —_ —_— _ — —
1913 04 30 1135 500 N 1740 W — 265 —_— e —_ — —_ —_ _
1913 06 22 134952 480 N 1780 W — 265 — — 7.20UknDDA —_ — —_ -
1914 01 30 034232 500 N 1700 W — 265 —_— — —_—— —_ _— —_—
1914 07 17 070625 475 N 1740 W — 265 —_— - —_ - —_ — _
1915 04 03 202936 485 N 171.5 W — 265 —_ - —_—— —_ —_— —_—
1915 08 16 005622 485 N 1790 W — 265 —_ - —_— —_ —_— —
1916 02 06 215119 485 N 1785 E — 265 — — T.70UknDDA —_ —_ — —_—
1916 02 15 113552 615 N 1450 W — 265 —_— - —_ - —_ —_ —_
1916 02 20 174735 510 N 1690 W — 265 —_— - —_—— —_ — —
1916 04 18 040148 5325 N 1700 W 170 258 — — 7.40mp ABE —_ —_ —_ —
1916 12 14 165216 490 N 1740 E — 265 —_— — —_— —_ — — -
1917 05 31 08 47 5479 N 15912 W — 477 — — T7.90M, ABIl — v 272 —
1917 06 04 012918 535 N 1590 W — 265 —_ - —_ —_ —_ _— -
1917 06 07 024743 545 N 1600 W — 265 —_— — —_— — —_ —_ -—
1917 07 25 031900 535 N 1590 W — 265 —_— - —_ —_— - — -_—
1917 07 25 223243 535 N 150 W — 265 —_ - _ —_ —_ — —
1917 12 21 175416 535 N 1520 W — 265 —_ - —_ —_ —_ -— —
1917 12 28 211430 S55 N 1520 W — 265 —_— - —_ —_— —_ —_— —_
1918 04 15 082740 592 N 1510 W — 265 _ - —_— —_— —_ —_— —_
1918 09 30 133420 510 N 1795 W — 265 —_— — —_— —_— —_ —_ —
1918 12 09 180345 520 N 1780 W — 265 —_— — —_ —_— —_ — -—
1919 05 22 115236 520 N 1780 W — 265 —_— - —_ -— —_ —_ —_—
1919 12 15 0110 57 N 1370 W — 272 —_— - — —_ VI 272 —
1920 08 26 225954 525 N 1700 W — 265 —_— — — —_ — _ —_
1920 10 28 072340 510 N 1795 W -~ 265 -— - —_ —_ — _— —_
1920 11 29 080230 605 N 1470 W — 272 —_— - —_— —_— — —_— —
1922 04 02 191742 533 N 1645 W — 265 _ - — — —_ —_ —_
1922 07 02 133548 540 N 1605 W — 265 —_— - —_ —_ —_ —_ —
1923 04 25 193153 590 N 1380 W — 258 — — 5.75Mg GR -— Felt 272 —_
1923 05 04 162639.3 5555 N 15675 W 000 432 — — 7.10Mg GR —_— —_ —_ —_
1923 06 19 224330 618 N 1510 W — 265 —_— — — —_ Felt 434 -
1923 07 17 010211 630 N 1470 W — 258 — — 5.60Mg GR —_ — —_ -
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date time (urc)  Latitude Longitude Depth Ref UsSGS Other Moment MM Ref Felt area
Yr MoDa hm s © ) (km) m, Mg M (1,000 km?)
1923 07 22 141754 516 N 1720 E — 265 —_ - —_ — — -_ —
1923 11 17 025320 510 N 1795 W 160 265 —_ - _ —_ _— -_— —
1924 01 07 095542 550 N 1600 W — 265 —_— - —_ -_— —_ -_— —
1924 08 13 133019 520 N 1780 W — 265 —_ - —_ —_— _ - _
1924 08 21 185045 510 N 1795 W — 265 —_— - —_ —_ —_ —_— —
1924 09 14 131252 501 N 1787 E — 265 —_— - —_ - —_ —_— _—
1925 01 30 172820 S28 N 1740 E 096 265 —_— — _— —_— — — —
1925 02 23 235336 600 N 1460 W — 265 —_— - —_ —_ viI 38 —_
1925 08 19 052450 525 N 1700 W — 265 —_— - —_ —_ —_ —_ _—
1925 09 05 163017.5 5468 N 170.63 E — 432 _— - —_ - _— —_ _—
1926 07 14 222225 660 N 163.0 W — 258 — — 5.60Mg GR —_ -— - _
1926 08 09 033922 520 N 1760 W — 265 —_— - — —_— — -_— —
1926 10 13 060220.1 5135 N 179.64 W — 432 —_ - —_ —_— _ —_— —_—
1926 10 13 1417464 5454 N 17991 E — 432 —_ - —_ —_— — -_— _
1926 10 13 1908103 5163 N 17565 W 000 432 — — 7.00Mg ABE _— —_— —_ -_
1927 03 25 125450 545 N 1565 W - 265 —_— — —_ —_ Felt 218 —_
1927 04 16 081451 510 N 1795 W — 265 —_ - —_ —_— —_— — —_
1927 07 28 161740 547 N 1578 W — 265 —_ - —_ —_— Felt 435 —_
1927 08 01 170555 510 N 1795 W — 265 —_— - —_— —_ —_— — -_—
1927 08 01 184618 S1.0 N 1795 W — 265 —_— - —_— —_ —_ - —_
1927 08 06 001352 545 N 155 W — 265 —_ - —_ —_ —_ -_— —_
1927 10 24 1559448 5769 N 136.07 W 000 432 — — 7.10Mq ABE —_ v 218 —_—
1928 05 16 051306 493 N 1793 W — 265 —_— - — —_ Felt 1 —
1928 06 21 162713 600 N 1465 W — 258 — — 680Mg AB1 —_ VI 1 —_—
1929 01 21 103053 640 N 1480 W — 258 — — 6.25Mg GR —_ VI 2 —_—
1929 03 07 0134379 5088 N 169.71 W 000 432 — — 7.50Mg ABE 7.83KAN Felt 2 —_—
1929 03 07 054509.0 SO081 N 169.95 W 000 432 —_— - —_ —_ —_— —_ —
1929 03 10 224657.7 5193 N 168.86 W 000 432 —_— - — —_ _— —_ —
1929 05 20 0452563 S2.17 N 17552 W 000 432 —_ - _ —_ —_ - —_
1929 06 26 062918 502 N 1747 E — 265 —_ - —_— — -~ —_ —
1929 07 03 005300 625 N 1490 W —— 258 — — 625Mg GR - -_ —_ -—
1929 07 04 042835 640 N 1480 W — 258 — = 6.50Mg GR — _ — —
1929 07 05 1419019 5142 N 17834 W 000 432 — — 7.00Mg ABE —_ —_ - -_
1929 07 05 143505 S10 N 1795 W — 265 —_ - — — _ —_ -_
1929 07 05 223617.8 S52.12 N 17786 W 000 432 —_ - —_ —_— —_— _ -—
1929 07 06 020349.0 5145 N 17732 W 000 432 —_—— — —_ —_— —_— —_
1929 07 07 2123102 5160 N 17787 W 000 432 — — 71.30Mg ABE —_— —_— —_ —
1929 07 11 2057022 S1.88 N 178.19 W 000 432 _— - — —_ —_— — —_
1929 07 12 155433 628 N 1510 W — 265 —_— - —_ — — _ —_
1929 07 17 0838023 5122 N 178.82 W 000 432 —_— — —_ — — — —
1929 10 14 100948 532 N 1626 W — 265 —_ - —_ —_ — —_ —
1929 11 09 014015 S00 N 1740 W — 265 - - —_ —_— —_ —_— —_
1929 12 17 1058369 5367 N 17146 E 000 432 — — 7.80Mg ABE —_ — — -
1929 12 17 1212005 5201 N 17347 B — 432 —_— - —_ —_— — —_ —_
1930 02 02 1455554 S1.1TN 17975 E — 432 —_ - — —_— —_ —_ —
1930 04 26 161818 517 N 1793 E — 265 —_— - —_ —_ — — —_—
1930 05 20 111503 S1.7 N 1793 E — 265 —_— - — —_ —_ —_ —
1930 06 13 005356 505 N 1702 W — 265 —_— - —_ — —_ —_ —
1930 10 25 120318 617 N 1542 W — 265 —_— — — —_ Felt 3 —_
1930 12 06 070328 530 N 1720 W 080 258 — — 6.50Mg GR — —_ —_ —
1931 01 27 142903 6075 N 1490 W — 258 — — 5.60Mg GR — — _— —
1931 03 29 172458 510 N 1700 W — 258 — — 6.00Mg GR —_ _ - —
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Origin Hypocenter Magnitude Intensity
Date  timewrc) Latitude Longitude Depth Ref usas Other Moment MM Ref  Feltarea

Yr MoDa hm s © © (km) m, Ms M (1,000 km?)
1931 05 29 051632 630 N 1490 W — 258 — — 560Mg GR - v 4 —_
1931 05 30 113416 522 N 1733 E  — 265 — — 6.00UknPAS —_— Vi 38 —
1931 08 14 161203 525 N 1680 W — 258 — — 600Mg GR —_ - - —
1931 10 17 123450 630 N 1470 W — 258 — — 560Mg GR — vV 38 —
1931 12 24 034040 600 N 1520 W 100 258 — — 625Mg GR — v 4 —
1932 01 13 161727 520 N 1790 W — 258 — — 6.00Mg GR —_ _ - —
1932 03 08 042930 515 N 1780 W — 258 — — 6.00Mg GR —_— - - -
1932 03 25 235451 625 N 1530 W — 258 — — 600Mg GR — - - —_
1932 03 25 235831 625 N 1525 W — 258 — — 690Mg GR - v 38 —_
1932 04 29 181823 515 N 1780 W — 258 — — 625Mg GR — _ = —
1932 06 08 075247 625 N 1533 W — 265 — — 600Mg PAS —_ m 5 -
1932 08 12 032357 5225 N 1690 W — 258 — — 675Mg GR - - - -
1932 09 14 084323 610 N 1480 W 050 258 — — 625Mg GR - \' 5 —
1932 10 16 120801 5425 N 1600 W 050 258 — — 6.75Mg GR —_ - - —
1932 10 30 204656 550 N 15975 W — 258 — — 675Mg GR — —_ - —_
1933 01 04 035928 610 N 1480 W — 258 — 6.25Mg PAS - VI 38 -
1933 03 28 042026 S825N 1490 W — 258 — — 5.60Mg GR - m 6 —_—
1933 04 27 023604 6125N 15075W — 258 — — 690Mg ABE — v 38 —_
1933 04 27 115538 525 N 1670 W — 258 — — 6.00Mg GR — — —_
1933 05 01 184947 S175N 1730 W — 258 — — 6.50Mg GR —_ - - -
1933 06 12 152338 615 N 1505 W — 258 — — 560Mg GR - Felt 6 —
1933 06 13 221947 610 N 1510 W — 258 — — 6.25Mg GR - v 6 —_—
1933 06 19 184743 6125 N 1505 W — 258 — — 6.00Mg GR - Felt 6 —
1933 06 28 233458 535 N 1650 W — 258 — — 6.00Mg GR - Felt 6 —
1933 07 19 104529 5175 N 1740 W — 258 — — 6.00Mg GR —_ - - —_
1933 07 19 105553 5175 N 1740 W — 258 — — 6.00Mg GR —_ - - —
1933 07 19 133221 S5175N 1740 W — 258 — — 625Mg GR —_ - - —_
1933 07 19 145952 S5175N 1740 W — 258 — — 625Mg GR —_ - - —_
1933 07 22 205513 530 N 1695 W — 258 — — 675Mg GR —_ - - —_
1933 07 26 045726 630 N 1470 W — 258 — — 560Mg GR — - - —
1933 07 28 114808 526 N 1687 W — 265 — — — — v —
1933 09 24 151941 S1L75N 1770 W 070 258  — 6.75Mg GR - — -
1933 10 14 221901 5375 N 1640 W — 258 — — 625Mg GR — - - -
1933 11 02 122654 520 N 1760 W — 258  — 6.50Mg GR —_ - - —
1934 01 11 102155 505 N 1775 W — 265 — —_ —_ - - —_
1934 05 04 043607 6125 N 147.5 W 080 258 — 7.0mp ABE = — Vi 7 —
1934 05 14 221246 5775 N 15225 W 060 258 — — 6.50Mg GR — VI 7 —
1934 06 02 164529 6125 N 1470 W — 258 — 625Mg GR - v 7 —
1934 06 18 091350 6050 N 151.0 W 080 258 — — 6.75Mg GR — v 7 —
1934 07 20 021044 520 N 1730 W — 258 — — 6.00Mg GR — - - —_
1934 07 28 213657 555 N 15675 W — 258 — 6.75Mg GR — - - -
1934 08 02 071308 615 N 1475 W — 258 — 6.00Mg GR - \'% 7 —_
1934 11 05 230220 520 N 1750 W — 258 — — 6.50Mg GR - _ - -
1935 01 23 072400 5225N 1695 W — 258 — 6.75Mg GR — Felt 8

1935 02 22 170554 5225N 1750 E — 258 — — 7.10Mg ABE — - - —
1935 09 04 012739 6375N 1525 W — 258 — — 6.25Mg GR —_— m —_
1936 01 18 012000 620 N 1520 W — 25 — — 560Mg GR - - - _—
1936 03 10 120508 518 N 171.0 W — 265 — — — —_ _ - —
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available}

Origin Hypocenter Magnitude Intensity
Date timeutc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area

Yo MoDa hm s ©) &) (km) m, Mg M (1,000 km?)
1936 04 23 231421 5025 N 1790 E — 258 — — 6.25Mg GR _— — _ -
1936 05 08 172218 610 N 1530 W 170 258 — — 575mp GR —_ 11 9 —_
1936 10 23 062425 613 N 1507 W — 265 —_ - —_ —_— VI 9 —_
1937 04 29 185240 543 N 1615 W — 265 —_ - _— —_ —_ — —_
1937 05 04 050841 592 N 1538 W — 265 —_ — —_ — — — —
1937 07 18 010115 540 N 1665 W 070 258 — — 6.25Mg GR —_ — —_— —
1937 07 22 170928.0 646 N 1471 W — 265 — — 17.30Mg ABE —_ vl 10 640
1937 07 25 131301 602 N 1489 W —— 265 —_— - —_ _— —_ - -
1937 09 03 184812 525 N 1775 W 080 258 — — 7.20mp ABE - Felt 10 —_
1937 10 24 113557 600 N 1505 W — 265 —_— - —_ — v 38 —_
1938 07 24 131213 535 N 167.0 W 050 258 — — 625Mg GR — —_— — —_
1938 11 10 201841.2 5548 N 15837 W 000 432 — — 830Mg ABE 825KAN VI 11 _
1938 11 11 005741.1 5507 N 158.84 W 000 432 _ - —_ —_ — —_ —_
1938 11 11 0830509 5598 N 15472 W 000 432 —_ - — —_ _ —_ —_
1938 11 15 0952018 5497 N 16091 W 057 432 —_— - —_ — —_ _ —
1938 11 16 0536090 5502 N 15683 W 000 432 —_ - —_ —_ — —_ -—
1938 11 17 0354340 5545 N 157.55 W 000 432 — — 17.30Mg ABE —_ — —_ —
1938 11 18 2324504 56.10 N 15595 W 000 432 —_— — — —_ —_ - -
1938 12 09 0355244 5774 N 153.03 W 000 432 —_— — —_ —_— — —_— —
1938 12 23 1814445 5586 N 157.28 W 000 432 —_ - —_ —_ — - —
1938 12 30 121048 590 N 1530 W 100 258 — — 550mp GR —_ — —_ —_
1939 02 24 1415557 5405 N 16201 W 079 432 — — 625Mg GR — A\ 38 —
1939 05 09 072828.0 5624 N 15517 W 026 432 —_— - —_ — — - —
1939 05 10 074416 517 N 1785 W — 265 —_ - -— _— —_ —_— —_
1939 07 02 194252 517 N 1785 W — 265 —_— — —_— —_ — — -
1939 08 20 071726 540 N 1640 W 075 258 — — 6.25Mg GR — v 38 —_
1939 08 21 151903 515 N 1770 E — 258 — — 6.00Mg GR —_ —_ — -
1939 09 11 075326 534 N 1687 W — 265 _— - —_ —_ —_ —_ —
1939 09 15 214858 513 N 1751 E — 265 —_ - —_ —_ — — -
1939 12 07 111619 517 N 1785 W — 265 —_— - — — — —_ —
1940 02 07 171602 515 N 1750 E 070 258 — — 6.90mp ABE — — - —_
1940 02 12 091746 550 N 1615 W — 258 — — 6.15Mg GR — v 38 —_
1940 04 16 060747.6 5230 N 17356 E 000 432 — — 680Mg ABE —_ — — —
1940 04 16 0643024 5269 N 17325 E 000 432 — — 7.10Mg ABE —_— — — —
1940 04 19 000645 524 N 1735 E — 265 —_ - —_ — — — —
1940 0S5 04 0724034 5225 N 17294 W 000 432 —_ - —_ - —_ — —_
1940 05 11 135437.1 S2.15 N 17330 W 000 432 —_— — —_—— — — -
1940 05 23 0601244 5121 N 17331 E 000 432 —_— - —_ -_ -
1940 06 18 1838596 5252 N 17326 E 000 432 —_— — — _ -_
1940 07 14 0552535 520 N 1782 E 065 265 — ~— 7.40mp ABE —_ — —_ —_
1940 07 15 235614 520 N 1780 E 065 265 — — 595Mg GR — —_ —_
1940 07 19 044728 5229 N 17401 E 000 432 —_ - — — —_ -_
1940 07 19 1627 610 N 150 W - 38 —_ - —_ —_ VI 13 —_
1940 08 22 032718 530 N 1655 W — 258 — — 17.00Mg ABE —_ v 13 —_
1940 09 08 101508 533 N 1705 E — 265 —_ - —_ — - —_ —
1940 10 11 075309 600 N 1505 W — 265 — — 6.00Mg GR —_ v 13 -
1940 11 16 0227077 52.14 N 17428 E 065 432 —_— - —_ —_ — —_ —_
1941 04 O1 104059 560 N 1535 W — 258 — — 6.50Mq GR —_ _ — —_
1941 04 21 025404 536 N 1666 W — 265 —_— — —_— — —_ — —
1941 04 21 183205 536 N 1666 W — 265 —_— - _— —_ Felt 14 —
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Origin Hypocenter Magnitude Intensity
Date time(rc) Latitude Longitude Depth Ref usGs Other Moment MM  Ref Felt area

Yr MoDa hm s (° ©)  (km) m, Mg M (1,000 km?)
1941 07 30 015121 610 N 1510 W — 258 — — 6.25Mg GR — VI 38 —_
1941 08 04 1053124 5144 N 17859 E 090 260 — — 6.75Mg GR —_ —_— -
1941 08 06 061506 5575 N 163.0 W 150 258 —  — 6.75mp, GR — — _—
1941 09 28 053412 565 N 1575 W 100 258 — — 6.50mp, GR —_ — — —_
1941 11 06 122946 540 N 1615 W — 258 — — 6.00Mg GR — — —_ —_—
1942 03 20 011259 528 N 1682 W — 265 —_ - —— _ -_— -_
1942 09 02 031717 534 N 1687 W — 265 —_— - —_ - — — —_—
1942 09 04 174616 534 N 1687 W — 265 —_ - —_— - —_ - -
1942 09 09 012517 535 N 1659 W 080 265 — — 690mp, ABE —_ —_— - -
1942 12 05 142840 595 N 1520 W 100 258 — — 650mp GR —_ — —_ —_—
1042 12 09 221859 536 N 1666 W — 265 _— - — — - - -
1943 01 27 024512 514 N 1792 W — 265 —_ - —_ — — - —_
1943 06 28 150521 517 N 1785 W — 265 _— - —_ -— — — -
1943 07 09 232829 520 N 1669 W — 265 —_ - —_ -_— — - -
1943 11 03 1432175 6190 N 15084 W 000 432 — — 7.40Mg ABE —_— \'4 38 —_—
1944 07 27 000423 540 N 1655 W 070 258 — — 7.10mp, ABE —_ —_ — —_
1944 08 14 110723 590 N 1550 W 100 258 — — 625mp GR - —_ _ —
1944 12 12 041710 515 N 1795 E — 258 — — 6.90Mg ABE —_ —_ —_ —
1945 03 18 185441 550 N 1565 W — 265 _— - _ -_— -_ — -
1945 06 01 151340 534 N 1687 W 080 265 _— - —_ —_— - — -
1945 07 11 003034 592 N 1524 W — 265 —_— - _— — —_ —_ —
1945 11 03 220903 585 N 151.0 W 050 258 — — 6.75Mg GR _ — —_ —_
1945 11 16 180222 580 N 1365 W — 258 — — 5.60Mg GR — v 18 -
1945 12 25 012545 522 N 1739 E — 265 —_ - - _— -_ -— —_
1946 01 12 202540.2 59.11 N 14894 W 056 432 — — 6.70Mg ABE _ v 19 -
1946 02 04 034448 530 N 1760 W 160 258 — — 6.75m, GR —_ — —_ _
1946 04 01 1228560 5332 N 163.19 W 000 432 — — 17.30Mg ABE —-_ VI 38 —
1946 04 01 125243.0 5408 N 162.61 W 000 432 _— - — —_— —_ — -
1946 04 01 125547.0 5417 N 163.22 W 000 432 —_— — —_— —_ — - —
1946 04 O1 132850 534 N 1631 W — 265 —_— - — —_ — —_ —_
1946 04 01 152022 534 N 1631 W — 265 —_ - — — —_ —_ -
1946 04 01 155034 534 N 1631 W — 265 —_ - _ —_ —_ — —
1946 04 01 1659140 5388 N 16348 W 000 432 _— - _— — - — —
1946 04 01 1857354 5395 N 163.50 W 000 432 —_— - _ —_ -_ — -
1946 04 02 041338.1 53.63 N 16373 W 000 432 —_— - —_ — —_ -_ —
1946 04 02 0538157 5398 N 16269 W 000 432 - - —_ —_ —_ —_ —
1946 04 02 0557124 5412 N 162.06 W 000 432 - - —_ —_ — - -
1946 04 02 1427274 5396 N 163.18 W 000 432 - - — — — —_— —
1946 04 02 1630252 53.96 N 163.59 W 000 432 —_ - —_ — -_— - -
1946 04 03 085833.3 5385 N 163.42 W 000 432 _— - —_ —_— —_ —_ —
1946 04 04 163107.7 53.56 N 163.15 W 000 432 —_— - —_ —_— -_— - -
1946 04 04 2125418 5393 N 163,19 W 000 432 —_— - —_— — —_ —_ —_
1946 04 06 0452341 5342 N 1635 W 000 432 —_ - —_ —_ - - -—
1946 06 03 134408 52.1 N 1712 W — 265 —_— - — —_ —_ —_ —
1946 07 12 215627 535 N 169.0 W 100 258 — — 6.75m, GR - —_ — —
1946 07 25 164207 514 N 1792 W — 265 —_ - — —_ — — —
1946 08 02 01375 534 N 1631 W — 265 _ = — — — —_ —
1946 08 07 193129 515 N 1735 W — 265 _ - —_ —_ — —_ -
1946 10 30 074734 5425 N 1640 W — 258 — — 6.90Mg GR —_ —_— -_— —
1946 11 01 111424 515 N 1745 W 040 258 — — T7.00Mg GR — —_ — -_—
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Origin Hypocenter Magnitude Intensity
Date time ure) Latitude Longitude Depth Ref UsGs Other Moment MM Ref  Feltarea
Yr MoDa hm s © ® (km) m, Mg M (1,000 km?)
1946 11 12 055620 536 N 1644 W — 265 —_— - —_ — —_ _ —_
1946 12 25 111310 515 N 1800 E 090 258 -  — 6.50m, GR —_— —_— —_ —_
1947 01 23 155740 533 N 1625 W — 265 —_— — _ —_ —_ — -
1947 07 28 034852 634 N 1479 W — 265 —_— - _— — v 20 _
1947 10 07 015321 642 N 1483 W — 265 — —_ _— —_ —_ - —_
1947 10 15 193437 642 N 1483 W — 265 _— - —_— —_ — — _—
1947 10 16 0209525 6428 N 14823 W 066 260 — — 7.20M¢ ABE —_ v 20 —
1947 10 20 014316 642 N 14833 W — 265 —_— —_ — —_ —_ -— —_
1948 01 16 110838.2 5209 N 17473 E 033 260 — = 6.70UknPAS —_— —_ —_— —_
1948 02 11 154156 638 N 1454 W — 265 B — —_— _ v 21 —
1948 05 14 2231434 5471 N 160.88 W 000 432 — — 17.50Mg ABE —_ — —_ —_
1948 05 15 0241507 5481 N 161.61 W 048 432 _— - — _ — — —_
1948 05 17 174838.6 5508 N 16099 W 044 432 — —_ —_ — —_ — —
1948 05 26 0916 53 563 N 1538 W — 265 — — 6.00UknPAS — _ —_ —
1948 08 19 135046 630 N 1505 W 100 258 —_ — 6.25mp GR — v 21 —_
1948 09 19 061404 516 N 1778 W — 265 —_— — _ —_ —_ —_ —
1948 12 12 131718 516 N 1772 E — 265 — == 6.63UknPAS —_— — —_ —_
1949 02 02 174129 530 N 1730 W 220 258 — — 6.80mp ABE —_ —_ —_ —
1949 06 15 014717 514 N 1792 W — 265 —_ — —_ — —_ —_ —_
1949 08 25 04 1421 522 N 1793 W — 265 —_— — 6.75UknPAS —_— —_ —_ —
1949 09 27 153045 5975 N 1490 W 050 258 — — 6.70Mg ABE —_— v 38 —_
1949 10 31 0139295 5605 N 13569 W — 448 —_ — 6.25Mg GR —_— —_ —_ —
1950 03 27 130402 533 N 1722 E — 265 — — 6.70UknPAS —_— —_ —_ —_—
1950 04 04 022107 515 N 1735 W — 265 —_ - _ _ _ —_ —_
1950 04 04 022445 515 N 17135 W — 265 —_— - _— _— _ — —
1950 04 05 011713 521 N 1778 W — 265 —_ - — — — — —_
1950 05 25 08 3437 655 N 1515 W — 265 —— = 6.00UknPAS —_— —_ — —_
1950 07 12 110910 525 N 167.5 W — 265 — = 6.25UknPAS — — — —
1950 07 19 105157 515 N 1795 E — 265 RN — _ —_ _— _ —_
1950 08 26 04 3927 650 N 1620 W — 266 — - 6.50UknPAS —_ v 23 —_
1950 09 02 024713 525 N 1700 W — 265 — — 6.40UknPAS —_ — — —
1950 09 16 215815 520 N 1770 E 100 266 —  — 6.60UknPAS —_— — —_— —_
1950 11 22 101628 515 N 1765 W 060 266 —_ — 6.75UknPAS —_ Felt 24 —_
1951 01 18 211545 521 N 1775 W — 265 — — 6.38UknPAS —_— — —_ —_—
1951 02 12 033140 519 N 1794 E — 265 e — — —_— —_ _— —
1951 02 13 2212538 5555 N 15635 W 000 432 — — 7.10Mg ABE — —_ —_ _—
1951 03 31 092034 604 N 1536 W 223 265 —_— - _— — — _ —
1951 05 10 194447 515 N 1795 E — 265 _— — —_— —_ _ _ _
1951 06 01 200213 531 N 1725 W 065 265 —_ - —_— —_ —_ —_ —
1951 06 25 161237 611 N 1501 W 128 265 -  — 6.25UknPAS _ v 24 —
1951 07 19 204128 516 N 1778 W 065 265 — — 5.88UknPAS _— Felt 294 —
1951 10 01 101150 550 N 1640 W — 265 —_— — —_ —_ —_— — —_
1951 11 08 1345073 5433 N 16069 W 033 260 —  — 6.25UknPAS _— —_ —_ —
1951 12 30 174214 620 N 1488 W — 265 _— - _— _— v 24 —
1952 01 12 201137 525 N 1675 W — 265 — = 6.50UknPAS —_ —_ —_ —_
1952 01 19 071531 525 N 1675 W — 265 T — —_ — — - —
1952 01 21 034255 525 N 167.5 W — 265 —  — 6.75UknPAS —_— -_— — —
1952 01 24 091404 525 N 1675 W — 265 — — —_ —_ —_ —_ —_—
1952 02 02 102007 514 N 1792 W 096 265 —_— - — —_ Felt 25 —
1952 03 22 181542 515 N 1735 W — 265 —_— — 6.38UknPAS —_ —_— —_ —_
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Origin Hypocenter Magnitude Intensity
Date timewrc) Latitude Longitude Depth Ref UsGS Other Moment MM Ref Feltarea
Yr MoDa hm s © © (km) my Ms M (1,000 km?)
1952 05 01 150414 513 N 1751 E — 265 —_— - —_ —_— -_ —_ —_
1952 06 14 020538 592 N 1524 W 065 265 — - — —_ Felt 25 —_
1952 07 07 025259 542 N 1645 W — 265 — — 6.25UknPAS —_ —_ — —
1952 07 29 195428 530 N 1750 W — 265 —_— - —_ —_ Felt 25 -
1952 08 27 112750 556 N 1604 W 033 265 —_— - _ — - _— —
1952 08 28 105242 556 N 1604 W 033 265 —_—— —_ —_ —_— _— —
1952 09 07 043014 515 N 1735 W 033 265 —_— — —_ — -_ —_ —
1952 09 24 202924 563 N 1586 W 096 265 —_— - —_ —_— - - —_
1952 11 15 050112 525 N 1713 W — 265 _— - — — - _ —_
1952 11 29 234627 563 N 1538 W — 265 — = 6.75UknPAS —_ Felt 25 —_
1952 12 04 035140 520 N 1782 E 128 265 —  — 6.00UknBRK _ —_ — —_—
1952 12 07 005017 525 N 1742 E — 265 — — 6.25UknPAS —_— VI 38 —_
1952 12 12 004755 563 N 1538 W — 265 —_— - —_ —_ - — -_—
1952 12 28 045507 658 N 1678 W — 265 —_— - — — v 25 —_
1953 01 05 0748216 5332 N 171.04 E 000 432 — — 7.10Mg ABE —_ Felt 26 —_—
1953 02 09 213237 526 N 1694 W — 265 —_— - —_ _ -_ — -
1953 02 10 100758 526 N 1694 W — 265 —_— - —_ —_ —_— — —_
1953 02 25 211612 560 N 152 W — 265 —  — 6.75UknPAS —_ - — _—
1953 03 23 123613 526 N 1694 W — 265 —_— — —_ — —_— - —
1953 03 25 055121 526 N 1694 W — 265 —_ - — — - - -
1953 04 19 224739 S05S N 1790 W — 26 — — 550Mgr ROT — Felt 26 -
1953 05 12 123906 523 N 1773 W 096 265 _— - — — v 26 _
1953 05 13 041629 525 N 1742 E 065 265 — — 550Mr ROT —_ — —_ -
1953 06 15 174714 563 N 1538 W — 265 —  — 6.50UknPAS —_ — — —
1953 06 16 194825 556 N 1604 W 033 265 —  — 6.20UknPAS —_— — —_— —
1954 03 03 204608.2 61.54 N 14678 W 056 447 — — 625UknKIR _ v 27 —_
1954 03 28 171040 528 N 1682 W — 265 —_— - —_ —_ —_ -— _
1954 03 28 203621 516 N 1758 E — 265 — — 6.50UknBRK — — —_ —
1954 03 28 205810 516 N 1758 E 065 265 — — 5.50Mg ROT —_ — — _—
1954 04 17 201037 515 N 1790 W — 265 —  — 6.75UknBRK — Felt 27 —_—
1954 04 24 0833041 6299 N 14854 W 090 447 _— - —_ -— m 27 —_—
1954 04 28 045052 S16 N 1758 E — 265 —_— - —_ —_ - —_ -_—
1954 06 17 0142232 5629 N 15409 W 000 447 — — 6.50UknPAS — _ - -
1954 08 05 084953 517 N 1758 E 065 265 — — 6.00UknPAS —_ — — -
1954 10 03 1118459 60.71 N 150.52 W 073 447 — — 6.75UknPAS —_ A1} 27 32&
1954 12 30 113230 525 N 1684 W 065 265 —  — 6.63UknPAS — Felt 266 —_
1955 01 13 020343 S32 N 1674 W — 265 — — 6.88UknPAS —_— Felt 28 —
1955 01 13 023546 532 N 1674 W — 265 — — 6.50UknPAS —_— Felt 28 —
1955 01 13 024446 532 N 1674 W — 265 —_—— _— —_— — — -_
1955 01 21 141835 532 N 1679 W — 265 _— - — —_ Felt 28 —_—
1955 03 14 1312040 525 N 1735 W 100 266 — — 7.00UknPAS — — —_— —
1955 04 28 190502 518 N 1781 W — 265 — — 6.50UknPAS _— v 28 —_—
1955 05 29 1331248 5566 N 15437 W 000 447 — — 5.75UknPAS —_ — _— —
1955 05 29 210309.3 S584 N 154.27 W 000 447 — — 5.50UknPAS — — — —_
1955 06 02 001857 514 N 1798 W — 265 —  — 6.75UknPAS —_— - —_ -_
1955 06 02 020211 514 N 1798 W — 265 —  — 6.00Mr ROT — — —_— —
1955 06 05 015317 515 N 1798 W — 265 —  — 6.38UknPAS — — - —_—
1955 06 20 120731 514 N 1795 W 033 265 — — 6.75UknPAS - — _ -
1955 07 03 080059 S1.5 N 1772 E 033 265 — — 575UknKIR —_— —_ — —_—
1955 07 03 142634 516 N 1776 E 033 265 — — 6.50UknPAS — - — —_
1955 07 04 141952 514 N 1774 E 065 265 — — 6.63UknPAS — — — -
1955 07 17 215823 S44 N 1683 W — 265 — — 5.88UknPAS —_ m 28 —_
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Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref usas Other Moment MM Ref  Feltarea
Yr MoDa hm s (9 © (km) m, Ms M (1,000 km?)
1955 07 19 235223.1 5633 N 15316 W 000 447 —  — 6.00UknPAS —_ —_ —_ —_—
1955 07 26 0404194 5651 N 15325 W 000 447 — — 6.00UknPAS — — — _—
1955 07 27 181910.1 5659 N 15278 W 000 447 —  — 6.25UknPAS — —_ — -
1955 08 02 221247 517 N 1759 E 065 265 —_— - — — —_ —_ —_
1955 08 29 153400 518 N 1781 W — 265 —  — 5.75UknUPP — —_— —_— -_
1955 09 13 020040 520 N 1760 W — 266 —  — 5.88UknPAS —_ _ - —_
1955 09 30 194424 515 N 1765 W — 266 _ - — - — -_ -_
1955 10 09 231349 513 N 1771 E 065 265 — — 6.00UknKIR —_— — — —_
1955 10 31 010552 515 N 1752 W — 265 —  — 5.88UknPAS —_ — — _
1955 11 15 1006472 5527 N 15564 W 000 447 — — 6.38UknPAS —_ —_— —_ _
1956 01 14 140852 518 N 1729 W 065 265 — = 6.00UknPAS —_ —_ —_ —_
1956 02 19 0413145 5852 N 15374 W 000 447 — — 5.60UknKIR — —_ _— -
1956 03 02 115622.7 63.57T N 149.33 W 079 447 -— — 5.50Mr ROT —_ v 29 —_
1956 04 18 110022 518 N 1777 W 033 265 — = 6,75UknPAS _— — — -
1956 04 22 1721525 5379 N 16148 W 000 447 —  — 6.00UknPAS —_ —_ — -
1956 05 06 205718.1 5450 N 16247 W 000 447 —  — 5.75UknPAS —_ —_ —_— —_
1956 06 04 070919 521 N 1706 W — 265 —  — 6.25UknPAS _— — — —
1956 08 24 042734 5274 N 1726 E — 265 — = 6.50UknPAS —_— —_ —_ —_
1956 08 30 0424215 53.69 N 163.88 W 000 447 — = 6.00UknPAS — —_— —_ —_
1956 10 19 204731 5227 N 17740 E — 265 —  — 6.75UknPAS — — — _
1956 11 17 2027172 5455 N 13367 W 000 448 —  — 6.50UknPAS —_ v 29 —
1956 12 02 025955 5251 N 16905 W — 265 —  — 5.50UknMOS —_ —_ —_ —_
1956 12 03 072006 5264 N 16861 W — 265 —  — 6.63UknPAS — —_ —_ —_
1956 12 04 104207 5255 N 169.15W — 265 —_ - — — — —_ -
1956 12 08 161025 5137 N 17917 W — 265 —  — 6.50UknPAS — _ — —_
1957 01 02 0039229 5236 N 168.36 W 000 432 — — 6.50UknPAS —_— —_ — —_
1957 01 02 0217370 5241 N 16839 W 000 432 — — 6.75UknPAS —_ —_ -_ -_
1957 01 02 0312528 5251 N 168.10 W 000 432 — — 6.63UknPAS —_— — — —
1957 01 02 0330342 5272 N 168.00 W 000 432 —  — 6.00My ROT —_ — — —
1957 01 02 034847.0 5251 N 168.03 W 000 432 — — 6.70Mg AB3 —_— — — —
1957 01 02 0403300 5265 N 16861 W 000 432 — = 6.70UknUPP — —_ —_ —_
1957 01 02 1049328 5266 N 168.00 W 000 432 —  — 6.50UknPAS — — — -_
1957 01 02 1247072 5257 N 168.09 W 000 432 —_ - — —_— _ — —
1957 01 03 004103.0 5291 N 16788 W 000 432 — — 640Mr ROT —_ — — —
1957 01 09 0752564 5280 N 167.44 W 000 432 —  — 6.50UknPAS — —_ _ -_
1957 01 25 0336550 S51.76 N 177.03 W 047 265 ~— — 6.50UknPAS — — —_ —_
1957 02 21 1430110 5302 N 171.27 W 126 265 — — 6.75UknPAS —_ —_ — —
1957 03 09 1422319 51.292N 175.629W 033 479 — — §8.10Mg ABE 882RK VIII 38 —
1957 03 09 154151.5 5074 N 176.16 W 000 432 —  — 6.00UknROT — Felt 30 —
1957 03 09 193737.0 SL546N 173.759W 033 479 —_ - —_ —_ Felt 30 —
1957 03 09 2022033 5212 N 16955 W 000 432 _ - — —_ —_— —_ —_
1957 03 09 2039165 5243 N 169.58 W 000 432 — — 7.10Mg ABE — — — —_
1957 03 10 0306 18.8 51.698N 173.981W 033 479 — — 6.63UknPAS — Felt 30 _
1957 03 10 030905.6 51.396N 174.289W 033 479 —  — 6.60UknUPP —_— Felt 30 —_
1957 03 10 0723242 S1.117TN  175.944W 033 479 _ - — — Felt 30 —_
1957 03 10 1120456 S51.88 N 17091 W 000 432 — — 6.50UknUPP — —_ - —_
1957 03 10 1236058 S51.18 N 170.84 W 000 432 — — 6.00My ROT — — — —
1957 03 10 1245374 50.566N 176.831W 033 479 — — 6.40UknUPP - Felt 30 —_
1957 03 10 1310134 S128 N 17999 W 000 432 — — 6.10Mg ROT — - — —
1957 03 10 132836.4 51.083N 178.626W 030 479 — — 6.00Mg ROT —_ — — —_—
1957 03 10 152629.1 S51.57SN 172.990W 033 479 — — 6.75UknBRK —_ Felt 30 —
1957 03 10 163753.2 51.568N 173.166W 033 479 — — 6.00M; ROT —_ Felt 30 _
1957 03 10 194059.8 S51.348N 173.335W 033 479 _ - — — Felt 30 —_
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timeutc) Latitude Longitude Depth Ref UsGS Other Moment MM  Ref Felt area
Yr MoDa hm s  (° ) (km) m, Mg M (1,000 km?)
1957 03 10 2356495 S270 N 16840 W 000 432 — —_—— — —_ —_ -
1957 03 11 0008 11.5 5250 N 16950 W 000 432 _— _ - _— —_ _— —
1957 03 11 031247.0 50.826N 177.250W 033 479 —  — 6.88UknPAS —_— Felt 30 —_
1957 03 11 0335055 50.660N 176.960W 033 479 — — 6.00Mr ROT —_ Felt 30 —_
1957 03 11 0405182 50.948N 176.915W 033 479 —_ - —_ —_ Felt 30 -—
1957 03 11 0708054 50.968N 177.222W 033 479 —_ - —_ —_ Felt 30 —
1957 03 11 0958444 5266 N 16902 W 000 432 —_ — 7.00Mg ABE —_— —_ —_ —
1957 03 11 145525.1 51.094N 178.535W 033 479 — — 6.90Mg ABE —_ Felt 30 —_
1957 03 11 1535598 51.013N 178.972W 030 479 —  — 6.50UknPAS —_ Felt 30 -_
1957 03 12 0728537 51.526N 173.505W 033 479 — = 6.38UknPAS —_ Felt 30 —_
1957 03 12 0739227 S51.014N 178.246W 030 479 — — 6.38UknPAS — Felt 30 —_
1957 03 12 0803 18.8 50.992N 178.027W 033 479 —_—— —_ _ Felt 30 —_—
1957 03 12 1144563 51.187N 177.388W 033 479 — — 7.00Mg ABE —_ Felt 30 —_
1957 03 12 124612.1 5295 N 16842 W 000 432 — — 6.00Mg ROT _ — — —_—
1957 03 12 170029.3 51.447N 174.890W 033 479 —_— - —_ — Felt 30 —_
1957 03 12 2345328 51.675N 173.327W 033 479 —_— - — —_ Felt 30 —_
1957 03 13 0248208 5170 N 171.17 W 000 432 — — 6.10Mg ROT _— Felt 30 _
1957 03 13 0333034 51.362N 174.793W 033 479 —_— - —_ —_— Felt 30 —_
1957 03 13 0909349 5251 N 170.06 W 000 432 _ - — _— — - —
1957 03 13 1542128 S1.13IN 178.681W 033 479 —  — 6.75UknPAS — Felt 30 —
1957 03 13 1959241 5396 N 16544 W 000 432 — — 620Mr ROT —_— —_ _— —_
1957 03 14 0152194 5259 N 168.48 W 000 432 —_ — 5.70Ukn UPP —_ — —_— -_
1957 03 14 1447506 51.098N 176.824W 033 479 ~— — T7.10Mg ABE —_— Felt 30 —_
1957 03 14 155106.4 50.99IN 177.187W 033 479 _— - — —_ Felt 30 —_
1957 03 15 0252090 5273 N 16694 W 000 432 — — 6.75UknPAS —_— — — —
1957 03 15 0413024 51.114N 176.031W 033 479 —_— - _ — Felt 30 —_
1957 03 16 0234 17.7 51.150N 178.797W 033 479 — — 7.00Mg ABE — Felt 30 —_
1957 03 16 0334059 51.86IN 173.734W 033 479 —_— - —_— —_ Felt 30 —_
1957 03 17 0753522 S157T N 17949 W 000 432 — — 6.10Mg ROT _ Felt 30 —_—
1957 03 17 161718.2 5202 N 166.03 W 042 432 — — 6.40Mg ROT _ —_ — —
1957 03 17 2244448 S379 N 16529 W 000 432 — — 6.50UknPAS —_— —_— —_ —_—
1957 03 18 022533.0 52.19 N 171.05 W 051 432 — — 6.20Mg ROT — _— -_— —
1957 03 18 050833.1 5075 N 179.06 W 000 432 _— - _ —_— Felt 30 —
1957 03 19 0814098 5265 N 167.76 W 000 432 _— - — — — —_ _
1957 03 19 112856.0 51.070N 176.835W 033 479 — — 6.00Mj ROT —_— Felt 30 —_—
1957 03 19 125057.2 51.249N 175.326W 033 479 — — 6.75UknPAS _ Felt 30 —_
1957 03 19 1547317 51.582N 172.162W 033 479 —_ - — — — —_ —_—
1957 03 19 1704254 5213 N 17074 W 000 432 —_— - — - — — —_—
1957 03 20 000057.8 51.605N 172.710W 033 479 —_— - —_— —_— It 30 —_
1957 03 20 0022228 5240 N 168.66 W 000 432 —_ - — —_ — — —_
1957 03 21 1231333 5231 N 17087 W 000 432 —_— — _ _ — —_— —
1957 03 22 1421055 5261 N 16576 W 000 432 — — 7.00Mg ABE — —_ —_— —
1957 03 22 1709493 5211 N 17103 W 000 432 — - — — - —_ —_—
1957 03 24 1106100 5229 N 169.53 W 000 432 —  — 6.20My ROT —_— — —_ —_
1957 03 24 113649.6 5227 N 17153 W 000 432 — — 6.00My ROT —_ —_ —_ —
1957 03 25 0039276 5279 N 167.02 W 000 432 — — 6.00My ROT —_ —_ —_ —
1957 03 28 2008200 5162 N 17126 W 000 432 — — 5.75UknMOS _— _ —_ —
1957 03 29 051028.7 S340 N 166.84 W 000 432 —  — 6.50UknPAS — - —_ —
1957 03 29 2249508 5265 N 16838 W 000 432 —  — 6.13UknPAS _— —_— - —
1957 03 30 0042404 5147 N 179.57 W 000 432 —_— - —_— —_ — —_ —
1957 03 30 091708.0 51817N 175.208W 033 479 — — 6.20UknUPP — Felt 30 —_
1957 03 31 100834.3 S51.18IN 178.478W 033 479 — — 6.10Mg ROT —_— Felt 30 —_
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timeurtc) Latitude Longitude Depth Ref UsSGS Other Moment MM Ref Feltarea

Yr MoDa hm s (o) (°) (km) my Ms M (1,000 kmz)
1957 04 01 1135310 5066 N 173.12 W 000 265 — — 6.00My ROT _— _ —_ -
1957 04 02 0039450 S51.11 N 173.02 W 000 265 — — 6.10My ROT _ _— —_ _
1957 04 02 201659.0 51.04 N 17301 W 000 265 — — 6.10My ROT _ —_ —_ —_
1957 04 02 2127560 5085 N 173.16 W 000 265 — — 6.20My; ROT — —_ —_ —
1957 04 04 001302.2 5806 N 15518 W 074 447 — — 6.00Mg ROT — v 30 —
1957 04 05 0249400 5209 N 172,10 W 000 265 -  — 6.50UknPAS —_ _ —_ —
1957 04 09 1102120 S127 N 17856 W 000 265 —  — 6.00My ROT —_ —_— —_ —_
1957 04 10 0909220 5050 N 17686 W 020 265 — — 6.20Mg ROT _ —_— —_— —_
1957 04 10 1129582 S584 N 153.88 W 000 432 — — 6.90Mg ABE —_ — —_—
1957 04 12 041745 515 N 1785 W — 266 — — $5.00UknMOS —_ — — —
1957 04 14 205901.0 S0.14 N 17881 W 000 265 - = 6.00Mg ROT —_ — —_— —
1957 04 15 1038420 5148 N 179.02 W 039 265 —~— — 6.00Mg ROT —_ —_— — —_
1957 04 15 2133060 S207 N 167.04 W 000 265 - = 6.43Mp ROT —_ —_— — —_
1957 04 17 1324560 S2.52 N 168.69 W 000 265 — = 6.00Mp ROT —_ —_ — —_
1957 04 19 1544560 5147 N 168.21 W 000 265 — — 6.70Mr ROT — _ —_ —_
1957 04 19 2219300 5220 N 16628 W 004 265 — = 7.30UknPAS —_ —_ —_ —
1957 04 25 140753.0 6002 N 146.38 W 000 447 - — _ —_— —_ —_
1957 04 28 1448540 5259 N 168.52 W 000 265 — — 5.90Mgr ROT —_— —_ —_— -—
1957 04 29 0430060 5240 N 168.80 W 000 265 -— = 5.50UknMOS — —_ — —
1957 05 02 1129140 S274 N 168.76 W 000 265 — — 6.30Mz ROT —_ —_ —_ —
1957 05 02 1138540 5267 N 168.78 W 000 265 — — 6.40Myp ROT —_ _— —_ —_
1957 05 18 0524060 51.19 N 17127 W 000 265 — — 6.20Mg ROT —_ —_ -—_ —_
1957 05 20 0150540 5128 N 17957 E 000 265 — — 5.80Mg ROT — —_ — -
1957 05 22 1329480 S046 N 17690 W 000 265 — — 6.50UknPAS —_ — —_— -
1957 05 24 033637.0 5324 N 16750 W 036 265 — — 6.13UknBRK —_— —_ - —_
1957 05 31 2217090 S1L19 N 17924 W 000 265 — = 6.20Mr ROT —_— —_— — —_
1957 06 11 2353560 S1.59 N 17604 W 000 265 — = 6.10My ROT — —_— —_ —
1957 06 13 1040410 S1S1 N 17514 W 000 265 — — 6.75Mg AB3 — —_— —_ -
1957 06 14 0624250 S195 N 17611 W 040 265 — - 6.25UknBRK —_ -_— —_— —_—
1957 06 15 1818240 5231 N 17132 W 028 265 -— — 6.00UknBRK  — - = —
1957 06 23 0327004 5792 N 13775 W 000 448 ~— = 5.62UknBRK —_— Felt 30 —_
1957 06 29 0748150 SL71 N 16664 W 000 265 —_ — 6.30Ukn UPP —_ —_ — —_
1957 07 03 1224380 SO17 N 179.12 W 000 265 — = 6.13UknPAS —_ — - —
1957 07 23 0045100 S1.36 N 177.19 W 000 265 — = 6.40UknPAS —_ — —_ —
1957 07 25 0742240 S1.22 N 17721 W 000 265 — — 6.25UknBRK —_ — — —_
1957 08 01 161848 S20 N 1700 W — 266 —  — 5.60Ukn MAT —_ —_— —_ —
1957 08 13 1200045 6091 N 14743 W 022 447 —_— — — — — — —_—
1957 08 19 2131550 SL17TN 171.16 W 000 265 —  — 6.50UknPAS —_ — —_ —
1957 09 02 1420140 5169 N 168.01 W 000 265 — — 6.20My ROT —_— _ —_ —_
1957 09 06 0454390 S050 N 177.28 W 000 265 - = 5.70Ukn UPP —_ — —_— -
1957 09 07 1006450 S123 N 17858 W 000 265 —  — 6.10My ROT _ _ —_— —_
1957 10 04 2355430 5256 N 17780 E 000 265 — — S5.50Mgr ROT —_— — — —
1957 10 10 185409.0 S387 N 16541 W 079 265 — = 575UknBRK —_ — —_
1957 10 23 055656.0 5253 N 169.69 W 038 265 — — 6.25UknPAS —_— — —_ —_—
1957 10 30 021308.0 5312 N 166.82 W 000 265 — —_ _—— _— — _—
1957 11 07 041535 520 N 1790 E 150 266 — - 5.50Mr ROT —_ —_ - —
1957 11 16 014847.0 S143 N 17701 W 000 265 —  — 5.70Ukn MAT _ —_— —_ -—_
1957 11 18 1012000 5129 N 179.32 W 000 265 — == 6.00Mg ROT _ —_ —_— —_
1957 11 20 124027.0 S3.79 N 16471 W 000 265 — = 6.40Ukn BRK —_ —_ —_ —_—
1957 11 23 0058450 5296 N 167.58 W 068 265 — 6.20My ROT —_— —_ —_
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Origin Hypocenter Magnitude Intensity

Date time ute) Latitude Longitude Depth Ref USGS Other Moment MM Ref Felt area
Yr MoDa hm s ® &) (km) m, Ms M (1,000 km?)
1957 11 26 1135440 S1.1I8 N 17638 W 265 —  — 6.20Myp ROT — — — _
1957 12 03 014605 515 N 1780 W 266 — — 620My ROT —_ —_ —_ —
1957 12 03 214618.0 5264 N 169.80 W 265 —  — 5.60Ukn MAT —_ — —_ -_
1957 12 13 2026200 S2.12 N 169.67 W 265 — — 6.00My ROT —_ —_ _ —
1958 01 13 000227.0 5237 N 17673 E 265 — =  6.50Ukn UPP —_ —_ —_
1958 01 24 2317305 60.16 N 151.76 W 447 — — 6.40UknPAS — v 31 —
1958 02 12 2343520 S1.79 N 17520 W 265 — — 6.00UknPAS —_ — — —
1958 02 22 1050260 5032 N 17549 W 265 — — 6.75UknPAS — —_ — —_—
1958 02 22 1321500 5039 N 17540 W 265 —_ - —_ — -— —_— —_
1958 02 22 170503.0 S2.1SN 17491 W 265 —  —— 5.50Ukn MAT —_ - —_ _—
1958 02 25 015639.0 S142 N 17942 E 265 —  — 575UknMOS —_ — _ _—
1958 03 18 2220000 5024 N 17295 W 265 —  — 6.20UknUPP —_ — — _—
1958 03 20 0138050 SO49 N 17284 W 265 — — 6.50UknPAS —_ - _ _
1958 04 07 1530403 6599 N 15655 W 447 — — 1.30Mg ABE —_ v 31 650
1958 04 08 0014160 6587 N 15595 W 447 — — 6.10My ROT —_ Felt 31 —_
1958 04 09 0615116 S56.14 N 13923 W 448 — — 5.50My ROT —_ v 31 —
1958 04 13 0907246 6583 N 15555 W 447 — — 6.75UknPAS —_— v 31 —
1958 04 27 190353.0 5294 N 169.50 W 265 — — 590M; ROT —_ — — -
1958 05 10 2254395 6512 N 152.00 W 447 — — 6.38UknPAS _— v 31 -
1958 05 11 0523556 6501 N 15197 W 447 — — 6.38UknPAS —_ \'4 31 _
1958 05 12 053818.0 5221 N 169.54 W 265 —_ - —_— —_ —_ —_— -
1958 05 15 0424500 5186 N 173.64 W 265 —_ - _— — —_ — -_
1958 05 17 1538220 51599 N 179.20 W 265 —_ - —_ —_— -— — -
1958 05 22 1132510 5069 N 17502 W 265 —_— - — -— _ - -
1958 05 25 003523.0 S148 N 17742 W 265 — — 5.62UknPAS —_ —_ —_— —_
1958 05 25 1454300 S127 N 177U W 265 — — 5.63UknPAS — —_ —_ _
1958 05 26 1056450 5326 N 169.61 W 265 — = 6.13UknPAS —_ - —_ —
1958 05 30 180453.0 5273 N 168.62 W 265 — — 6.13UknPAS — — — —_
1958 06 01 182117.5 60.57 N 143.56 W 447 —_ - _ —_ —_ —_ _—
1958 06 04 1429540 5269 N 16722 W 265 — — 6.13UknPAS —_— —_ —_ _—
1958 06 08 0038530 S3.20 N 16679 W 265 — — 6.00My ROT —_ —_ - —_
1958 06 09 155906.0 5295 N 167.22 W 265 —_— - —_ _— _ —_ —
1958 06 10 001030 5295 N 16725 W 265 —_— - —_ —_ —_ —_— -—
1958 06 12 205301.0 5298 N 166.97 W 265 — — 6.50UknPAS — — _ -
1958 06 12 213412 534 N 1663 W 449 — — 5.50Mg ROT _ - _ —
1958 07 01 0553140 S51.S9 N 17687 W 265 — — 6.00UknPAS —_— — — —
1958 07 07 0516020 50.06 N 179.94 E 265 — — 5.50Mg ROT —_ — —_ —_—
1958 07 10 061553.6 58.34 N 136.52 W 448 — — 7.90Mg ABE 826KAN XI 31 570&
1958 07 13 081001.7 5791 N 13695 W 448 -~ — 5.63UknBRK —_ Felt 31 _
1958 07 17 1902130 51.54 N 176.68 W 265 ~— — 575UknBRK — —_ —_
1958 07 17 2059240 5145 N 176.69 W 265 — — 6.00UknBRK —_ — — —_
1958 07 18 003921.0 5145 N 176.60 W 265 —  — 5.75Ukn BRK —_ — — —_
1958 07 21 1437240 5150 N 17843 W 265 — = 6.25UknBRK —_ —_ — _—
1958 07 24 1308050 5274 N 169.77 W 265 —  — 5.75Ukn MAT —_ — —_ _
1958 08 13 2012590 5059 N 177.75 W 265 — - 640UknPAS — — _ —_
1958 08 14 1455120 S159 N 17539 W 265 —  — 6.50UknPAS — — — —
1958 08 16 1317540 5143 N 176.11 W 265 — — 6.13UknPAS — — -_
1958 08 17 0908350 5138 N 176.23 W 265 — — 6.00My ROT —_ Felt 266 —_
1958 08 31 2300170 6322 N 14432 W 447 — — 590UknBRK —_ v 31 —
1958 09 09 222336 S397 N 171.4 E 265 - - —_ _— —_ —_ _
1958 09 24 0344176 5963 N 14293 W 447 —  — 6.25UknPAS —_ - — -
1958 10 01 1747170 5267 N 16540 W 265 — — 6.25UknPAS —_ — — —
1958 10 20 0055320 5190 N 17515 W 265 — — 5.70Ukn UPP —_ Felt 31 —_
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Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area

Yr MoDa hm s ©  (km) m Mg M (1,000 km?)
1958 10 28 235007.0 51.53 N 17930 E 000 265 —  — 5.75Ukn MAT —_ —_ —_— —_
1958 10 29 0744100 5149 N 17941 E 000 265 —  — 6.25UknPAS —_ —_ — -_
1958 10 29 075513.0 S1.37 N 179.15 E 000 265 —_ - — — —_— -_— —_
1958 11 02 1044470 S1.57T N 17519 W 000 265 — — 5.63UknMAT —_ —_— — -_
1958 11 18 074522.0 5166 N 17937 E 000 265 — = 5.75UknMAT - —_ — —_
1958 11 19 1502157 6046 N 15091 W 046 447 — — 5.90Mr ROT —_ Felt 31 —_—
1958 12 19 1836240 5146 N 17768 W 000 265 —  — 5.60Ukn MAT —_ — -_— -_
1959 01 16 013126 5234 N 177.11 W 041 265 — — 6.20Mr ROT _— — — —
1959 01 29 202127.0 5188 N 17379 W 000 265 — — S5.88UknPAS — —_— -_ —_
1959 01 29 205820.0 52.14 N 173.86 W 000 265 — — 5.50UknPAS —_ - -_ —
1959 02 05 010450.5 5743 N 15688 W 068 447 —_— - —_ —_ —_ — —
1959 02 06 1433050 5172 N 176.02 W 044 265 —  — 6.00UknPAS — _ - —_
1959 02 09 0442350 S0.00 N 177.64 W 000 265 — = 6.20My ROT —_ — —_ _
1959 02 17 1203040 S1.ION 17123 W — 265 —  — 6.13UknPAS —_ — —_ —
1959 02 28 0132240 5302 N 168.06 W 000 265 —  — 5.50Ukn MAT - —_ — -
1959 04 14 0720273 S7T95 N 15501 W 067 447 — — 6.00Mz ROT — - — —_
1959 04 19 1503307 5820 N 15174 W 037 477 — — 6.25UknPAS _— —_ -_ -_
1959 04 22 1055110 S3.80 N 16687 W 051 265 —  — 6.00UknPAS —_ — — —
1959 05 12 2140230 5154 N 177.14 W 000 265 — — S5.80My ROT — —_ — -_
1959 05 12 2159560 5121 N 17695 W 000 265 — — 6.00UknPAS — —_ _ —
1959 05 18 072408.0 S251 N 17369 E 000 265 — — 6.10Myz ROT —_— — — —_—
1959 06 04 1231564 5998 N 15270 W 099 447 — — 5.50UknPAS —_ m R —
1959 07 13 1228470 S201 N 172.00 W 000 265 —  — 6.50UknPAS - — —_ —_
1959 07 14 1133514 5683 N 157.73 W (043 447 —_ - — —_ -_ —_ —
1959 07 16 151728.0 5047 N 177.32 W 000 265 _ - — —_ -_ - —
1959 08 07 104331.1 5641 N 153.58 W 000 447 —  — 5.75UknPAS —_ —_ — —
1959 08 07 2145255 5645 N 15351 W 000 447 — — 6.00Mg ROT — _ — —_
1959 08 28 120747.4 6342 N 14885 W 044 447 — — 6.00My ROT —_ Felt 32 —
1959 09 05 2128410 5130 N 17936 E 000 265 — — 5.63Ukn MAT _ —_ - —
1959 09 21 1616199 6247 N 15868 W 000 447 — - 5.50My ROT — —_ —_ —_
1959 10 08 023521.0 5235 N 17081 W 000 265 —_— - - - — —_ —
1959 11 30 151836.2 5973 N 151.29 W 000 447 — — 6.10My ROT — Felt 32 -_—
1959 12 14 220051.0 5245 N 16821 W 000 265 — — 6.40My ROT —_ —_ —_ —_
1959 12 18 1624 50.0 52.56 N 168.39 W 000 265 — — 6.50UknPAS — —_— — -
1959 12 23 0349075 5645 N 15764 W 055 447 —_— - —_ —_ — —_ —
1959 12 26 181907.8 5967 N 151.26 W 000 447 — — 6.25UknPAS — m R —
1960 01 13 162942.0 5173 N 17993 E 000 265 —_— - —_ — — —_ -
1960 01 16 204931.1 6329 N 15041 W 125 447 — — 5.90My ROT _— m 33 —_
1960 02 19 050928.1 60.87 N 150.36 W 044 447 _ - — — A\'% 33 —_
1960 02 26 2329240 5132 N 177.97 W 000 265 — — 6.13UknPAS — Felt 33 —
1960 02 27 081004.0 S51.53 N 17796 W 000 265 — — 6.10Mg ROT —_ Felt 33
1960 03 04 0215580 S0.60 N 176.85 W 000 265 — — 5.90Mg ROT — — —_
1960 03 15 0920560 50.64 N 17455 W 000 265 —_ - — — -_— —_ —_
1960 04 10 202611.0 5288 N 167.05 W 000 265 -_ - — —_ —_— - —_—
1960 05 13 1607 11.2 5481 N 161.35 W 000 447 — — 6.25UknPAS — v 33 —
1960 06 17 163533.0 5190 N 173.15 W 000 265 —  — 6.13UknPAS —_ Felt 33 —_
1960 06 22 232847.0 S51.68 N 17343 W 000 265 — — 6.13UknPAS — — —_ —_
1960 06 29 170657.0 5269 N 168.04 W 000 265 — — 5.90My ROT —_— —_ —_— —_
1960 06 30 195837.7 6030 N 15090 W 055 447 — — 590My ROT - Felt 33 —
1960 07 03 2020460 50.28 N 177.10 W 000 265 — — 6.90m; AB3 —_ Felt 33 —_
1960 07 03 2252240 5028 N 177.19 W 000 265 —_— - — — —_ —_ —_
1960 07 05 0507560 S51.50 N 17827 W 000 265 —_ - — —_— —_ -— _—
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Origin Hypocenter Magnitude Intensity
Date time utc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area

Yr MoDa hm s ©  (km) m, Mg M (1,000 km?)
1960 08 02 0614450 5161 N 17830 W 265 —_— - —_ — Felt 33 -
1960 08 04 073448.0 5141 N 179.04 E 265 —  — 6.13UknPAS — Felt 33 —_
1960 08 04 1405287 514 N 1789 E 266 —_ - — —_— _ — -_
1960 08 05 2227410 5134 N 17883 E 265 —  — 5.70Ukn MAT — _ —_— -
1960 08 25 1741540 5252 N 169.67 W 265 — — 6.00Myp ROT —_ — _— —
1960 09 01 1537130 5625 N 15359 W 447 — — 6.13UknPAS —_ — — —_
1960 09 02 2202440 5221 N 17151 W 265 — — 5.88UknPAS — — —_ -_
1960 09 12 0244397 605 N 1538 W 266 — — 5.50My ROT —_ v 33 —_
1960 10 01 1610520 5179 N 17240 W 265 —  — 6.50UknPAS _ _— — —_
1960 10 14 211913.0 5183 N 17225 W 265 —  — 6.50UknPAS — — _ -_—
1960 11 06 221003.0 5269 N 168.07 W 265 — — 6.20My ROT _ _— — —_
1960 11 13 0920309 5123 N 16886 W 432 — — 6.70Mg ABE —_ —_ —_— -_—
1960 12 03 0707426 527 N 1774 W 266 — — 5.50Mg ROT —_ m 33 —
1960 12 21 1439589 6181 N 15235 W 447 —  — 5.75UknPAS — Felt 33 —_
1961 01 05 1406320 5183 N 17594 W 265 — — 6.75UknPAS — Felt 34 —
1961 01 11 1159520 5198 N 17087 W 265 — — 6.20My ROT —_— — — —_
1961 01 12 1413309 5781 N 15547 W 447 —_ - — — -_ —_ —_
1961 01 14 1638548 539 N 1634 W 266 — — 575UknPAL — - — —_
1961 01 20 1709123 5652 N 15242 W 447 —  — 6.38UknPAS _— — -— _
1961 01 29 1323547 520 N 1759 W 266 —_ - — —_ _ —_ _
1961 01 30 1212363 6523 N 15025 W 447 —  — 5.50UknPAL _— A\ 34 —_
1961 01 31 0048355 56.17 N 153.77 W 447 —  — 6.25UknPAS —_ —_ —_ -—
1961 02 27 1306358 527 N 1688 W 266 —_— - — —_ —_ -_ -
1961 03 28 1229150 5190N 17615 W 265 —  — 6.25UknPAS —_ Felt 34 —_
1961 04 21 212642.1 519 N 1739 W 266 — - 5.63UknPAL — — —_ -_
1961 05 17 1929193 522 N 1739 E 266 —  — 6.00UknPAS — Felt M4 -
1961 06 26 144721.0 5208 N 17462 E 265 — — 6.20My ROT — — —_ -
1961 06 29 1402425 524 N 1734 W 266 _— = — —_ —_ —_ —_
1961 08 08 121819.0 51.1SN 170.63 W 265 —  — 6.13UknPAS —_ —_ — —
1961 08 25 065927.6 5352 N 161.26 W 447 —_ - —_— —_ — —_—

1961 09 02 002603.0 S52.18 N 171.05 W 265 —  — 5.50Ukn MAT — -— — _
1961 09 04 0949150 5158 N 17825 W 265 — — 6.25UknBRK — — —_— —_—
1961 09 05 1134314 59.77T N 15080 W 447 —  — 6.13UknPAS — VI M4 -
1961 09 11 0246503 514 N 1800 E 266 — — 590Mgr ROT — — — _—
1961 09 25 0227135 6036 N 15288 W 447 —  — 5.88UknPAS _ Felt 34 —
1961 09 27 1120450 5240 N 168.68 W 265 —  — 5.63Ukn MAT —_ —_ —_
1961 09 27 1920440 5246 N 168.79 W 265 — — 6.00Mg ROT —_ —_— —_—
1961 09 27 192700.0 5235 N 168.75 W 265 —  — 6.00Mr ROT —_ — _— _
1961 10 31 0143540 5183 N 17582 E 265 — — 550Mg ROT — - — —_—
1961 12 09 0215208 5635 N 153.49 W 447 — — 5.63UknBRK —_— — —_ —_
1961 12 30 003927.1 523 N 1776 E 266 —  — 6.75UknPAS — - —_ —_
1962 01 01 0241116 522 N 1777 E 266 _— - — — —_ — _
1962 01 03 1753100 5231 N 17748 E 265 —_ - — —_ _ —_ —
1962 01 23 1559274 528 N 169.0 W 266 —_— - — — — —_ -
1962 03 11 152342.0 5229 N 178.46 E 265 — = 6.10UknUPP —_ — - —
1962 04 01 1211595 634 N 1507 W 449 — — 5.50Mr ROT —_ Felt 449 —
1962 04 05 0340089 537 N 163.6 W 266 — — 5.50UknMOS —_ — — —
1962 05 10 0003399 6196 N 150.11 W 447 — — 6.00UknBRK —_ v 35 —_
1962 05 10 0512120 5239 N 171.03 W 265 —  — 6.00UknBRK —_ — —_ —_—
1962 06 29 1628038 6240 N 15217 W 447 — — 6.00Mr ROT —_ v 35 —
1962 07 07 0612489 5143 N 178.76 E 266 —  ~— 5.88UknPAS — - —_ —_
1962 07 16 125443.1 6227 N 15258 W 447 —  — 6.00UknPAL —_— v 35 —_
1962 08 18 1643559 6226 N 15254 W 447 —  — 6.13UknPAS — v 35 —
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Origin Hypocenter Magnitude Intensity
Date time(rc) Latitude Longitude Depth Ref USGS Other Moment MM Ref Feltarea

Yr MoDa hm s © © (km) m, Mg M (1,000 km?)
1962 08 18 1746157 6221 N 15250 W 040 447 — — 6.38UknPAS —_— v 35 —_
1962 08 31 1702450 5132 N 17975 W 037 26§ — — 6.75UknPAS —_ Felt 35 —
1962 08 31 1756100 5127 N 1798 E 055 265 —_— - — —_ —_— — —
1962 09 01 034601.0 5129 N 17970 W 000 265 - = 6.50UknPAS —_— Felt 35 —_
1962 09 01 0441415 513 N 1799 W 037 266 — = 6.00Mg ROT —_— Felt 35 —_—
1962 09 01 0751080 S1.32 N 17986 W 046 265 — = 6.50UknPAS —_ —_ —_ —_
1962 10 21 0205237 6139 N 14921 W 071 447 — — 6.00Mg ROT —_— VI 35 —
1962 12 08 2255012 505 N 1768 W 033 266 — — 5.70UknBRK - —_ —_ —_—
1962 12 21 0627440 5258 N 16871 W 000 265 —  — 6.10UknUPP —_ —_ —_— —_
1962 12 21 0842430 5247 N 168.54 W 000 265 -  — 6.50UknPAS —_— - — _—
1962 12 21 0900414 524 N 168.5 W 033 266 ~ = 620Mr ROT —_— —_ —_ _—
1962 12 21 0910016 525 N 1685 W 033 266 - = 620Mr ROT —_— —_ — -
1962 12 22 1520250 S246 N 168.83 W 000 265 —— = 6.25UknPAS - — _ —_—
1963 01 01 2339060 5657 N 157.56 W 051 265 ~—  — 6.50UknPAS —_ —_ —_— -
1963 01 28 130046.1 S4.58 N 161.65 W 051 447 —  — 6.50UknPAS —_— — — _
1963 03 24 2135232 518 N 1781 W (047 266 55 — 6.00UknPAS —_ Felt 36 —_—
1963 04 02 1618553 S3.1 N 1717 W 140 266 57 — 6.38UknPAS —_— —_ — —_—
1963 04 03 1554517 612 N 1478 W 071 266 57 — 5.50Mr ROT —_ Felt 36 —_—
1963 04 06 1119232 634 N 1496 W 042 266 53 — 6.00Mg ROT — — —_ —
1963 04 07 1527594 S37 N 1700 W 174 266 60 — 6.00Mg ROT —_— — — —_
1963 04 29 2144172 513 N 1787 E 056 266 59 — 6.00UknPAS —_ —_ — —_
1963 04 30 0707533 513 N 1786 E 045 266 58 — _ —_ — — —
1963 05 04 055601.1 518 N 1754 W 041 266 51 — 6.00Mr ROT _ —_ — —
1963 05 08 0850563 549 N 1638 W 090 266 56 — 6.00Mr ROT —_— v 36 —_
1963 05 12 2008408 573 N 1540 W 060 266 59 — 6.50UknPAS —_ v 36 —_
1963 06 24 0426310 5945 N 152.05W 000 447 57 — 6.75UknPAS —_— vl 36 —
1963 06 27 070801.8 60.5 N 1408 W 031 266 59 — —_ —_ — — —_
1963 08 18 1843160 5059 N 177.01 W 017 265 55 — — —_ — —_ _—
1963 09 26 0528020 SO.11 N 17692 W 000 265 53 — 5.88UknPAL —_ — -— —_
1963 12 11 170809.0 5142 N 17930 W 000 265 53 — 6.00My ROT —_— Felt 36 —
1964 01 12 0600129 S3.17 N 16630 W 033 299 55 -~ 5.50Mg BRK —_— Felt 37 —_—
1964 02 06 130721.1 SS7SN 15579 W 000 432 — -— 7.00Mg ABE — v 37 _
1964 03 28 0336140 6104 N 14773 W 033 451 — 83 840Mg ABE 9.23KAN X 37 1800&
1964 03 28 0454079 598 N 1494 W 025 266 6.1 — —_— — _— —_ —
1964 03 28 0533523 6005 N 14640 W 020 299 56 — 5.50m;, ISC — —_ — —
1964 03 28 0535391 5720 N 153.00 W 033 299 57 — 5.80m, ISC _— — — —
1964 03 28 0608465 60.15 N 14850 W 035 299 56 — 5.50mp ISC —_ - - —
1964 03 28 0632385 6009 N 14762 W 033 299 55 — 5.50m, ISC —_ —_ —_— _—
1964 03 28 064128.0 59.94 N 14785 W 015 299 55 — 550m, ISC —_ _ — —
1964 03 28 0643544 5826 N 15125 W 004 299 6.1 — 5.63UknBRK —_ — — —_
1964 03 28 0653359 S879 N 14954 W 020 299 57 — 5.70myp ISC — — — —
1964 03 28 0710220 5883 N 14929 W 017 299 6.1 — 6.20UknPAS — Felt 37 —_
1964 03 28 0730295 5731 N 151,71 W 015 299 57 — 5.38M¢ BRK —_ I 37 —_
1964 03 28 083348.3 5808 N 15100 W 032 299 56 — 6.50UknPAS —_ — —_ —_—
1964 03 28 0839552 57.52 N 15148 W 020 299 54 — 5.50m; ISC — I 37 —_
1964 03 28 0901009 5642 N 15201 W 023 299 6.0 — 6.20UknPAS —_ — — —
1964 03 28 0952560 5972 N 14647 W 030 299 55 — 6.20UknPAS —_ — —_ —_
1964 03 28 1035380 S57.17 N 1545 W 026 299 6.0 — 6.30UknPAS —_ Felt 37 —_
1964 03 28 110828.3 6005 N 14839 W 032 299 57 — S5.60UknPAS —_ — —_ —
1964 03 28 1220500 5645 N 15394 W 025 299 6.1 — 6.50UknPAS —_ Felt 37 —_—
1964 03 28 1447373 6036 N 14661 W 012 299 57 — 6.30UknPAS —_ Felt 37 —_
1964 03 28 1449142 6051 N 14670 W 010 299 58 — 6.50UknPAS —_— — —_ —_
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Origin Hypocenter Magnitude Intensity
Date timeutc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area
Yr MoDa hm s ©) ) (km) m, Mg M (1,000 km?)
1964 03 28 234620.1 5742 N 151.09 W 020 299 52 — 5.60Mg BRK —_ - —_— —
1964 03 29 010937.2 59.86 N 149.08 W 023 299 5.5 — 5.38UknPAS —_— —_ —_ —
1964 03 29 0129341 S7.52 N 15130 W 022 299 56 — 5.88M¢ BRK — —_ _ —_
1964 03 29 060444.3 S56.13 N 15430 W 028 299 56 — 5.60UknPAS _— —_ — _—
1964 03 29 1640588 59.79 N 146.82 W 014 299 56 — 5.80UknPAS — — —_ —_
1964 03 30 0203049 S9.14 N 14786 W 026 299 51 — 490m, ISC _— —_ —_ —_
1964 03 30 021806.8 5665 N 152.82 W 022 299 58 — 6.60UknPAS —_ —_— _— —
1964 03 30 0709338 5989 N 14566 W 013 299 56 — 6.20UknPAS — — _ —
1964 03 30 160927.7 5658 N 152.04 W 018 299 55 — 5.88UknPAL — - —_— _—
1964 04 02 1141107 588 N 1496 W 020 266 54 — 5.50m; ISC — —_ —_ -
1964 04 02 2234325 5976 N 14407 W 022 299 50 — 5.88UknPAL _— — —_ _
1964 04 03 0838429 S9.60 N 14467 W 010 299 54 — 5.50m;, ISC — — - —_
1964 04 03 2233431 6162 N 14739 W 041 299 57 — 6.00UknPAS — \'4 37 —_—
1964 04 04 0454013 60.11 N 14671 W 036 299 S. — 5.63UknBRK —_ — _— —
1964 04 04 084030.8 5652 N 15256 W 019 299 53 — 6.00UknPAL — —_ - —_
1964 04 04 091055.1 5685 N 152.69 W 014 299 59 — 5.88UknPAL —_ Felt 37 _
1964 04 04 1746090 S6.30 N 15440 W 024 299 57 — 6.50UknPAS —_ — - —_
1964 04 04 1759440 S651 N 15433 W 022 299 55 — 6.13UknPAS —_— — — _—
1964 04 04 2216544 5934 N 14524 W 010 299 5.1 — 5.63UknPAL —_ —_— — —_—
1964 04 05 0122140 5628 N 153.34 W 024 299 54 — 6.00UknPAS —_— — — -
1964 04 05 0141438 S6.1SN 15343 W 027 299 52 — 5.88UknPAL — —_ — _
1964 04 05 192816.4 6025 N 14671 W 002 299 58 — 5.50UknPAL —_ —_ —_ _—
1964 04 07 1928252 S570 N 15183 W 020 299 56 — 5.50my, ISC -— —_ — —_
1964 04 09 130619.2 5993 N 14504 W 018 299 5.1 — 5.63UknPAL _— -— _— —_
1964 04 10 010801.1 S8.38 N 150.60 W 019 299 55 — 5.13UknPAL —_ — —_ —
1964 04 10 2144123 60.15 N 153.51 W (45 299 56 — 5.63UknPAL — —_ —_ _
1964 04 12 0124312 S660 N 15220 W 022 299 56 — 6.25UknPAS —_ —_ — —
1964 04 13 1404592 S7S51 N 15130 W 021 299 55 — 540m; ISC —_ — —_ —
1964 04 13 2125337 5745 N 15387 W 036 299 55 — 5.50m ISC —_ —_ — —
1964 04 14 2255300 S797 N 15257 W 020 299 54 — 5.50m ISC —_— Vi 37 —
1964 04 15 1530470 5653 N 15439 W 034 299 57 — 5.40Mg BRK —_— _— —_— —_
1964 04 16 1926567 S641 N 15290 W 025 299 56 — 6.63UknPAS — —_— — —-—
1964 04 17 044929.1 S643 N 15288 W 014 299 53 — 5.60Mg BRK — —_ — —
1964 04 20 115638.5 6151 N 147.20 W 006 299 57 — 6.50UknPAS — Felt 37 —_
1964 04 21 0501357 6150 N 14730 W 038 299 54 — 6.00UknPAS — Felt 37 _—
1964 05 01 0601549 60.38 N 14586 W 020 299 54 — 5.50m, ISC —_ —_ —_ —_
1964 05 06 152636.2 5661 N 152.12 W 015 299 54 — 5.63UknPAL —_ — -_ —_
1964 05 08 1621509 5673 N 15391 W 026 299 53 — 5.50UknPAL —_ —_— _— —_—
1964 05 08 2134387 6081 N 14347 W 018 299 54 — 5.50UknPAL —_ —_ _ —_—
1964 05 08 234044.5 5226 N 16931 W 012 299 52 — 5.50UknPAL —_ — — —_
1964 05 17 0050183 5946 N 142.62 W 035 299 —  — 5.75UknPAS —_ -— — _—
1964 05 17 0441449 5354 N 159.56 W 033 299 55 — 5.40my, ISC _ — —_ —
1964 05 29 1017350 60.16 N 14645 W 008 299 56 — 5.50UknPAL _— Felt 37 —_—
1964 06 28 1909049 5823 N 15042 W 024 299 55 — 5.50m ISC —_— _ —_ —_—
1964 06 29 0721342 6278 N 15185 W 041 299 56 — S540Mg BRK —_ v 37 _
1964 07 11 2025380 S9.72 N 14625 W 017 299 56 — 5.63UknPAL — — — —_
1964 08 02 083617.3 S56.18 N 14990 W 031 299 54 — 6.00UknPAS — m 37 —
1964 08 24 215654.5 5839 N 15040 W 024 299 58 — 5.50m, ISC —_ — — —_
1964 09 01 171639.7 5106 N 170.58 W 018 299 55 — 5.50m}, ISC — — — —
1964 09 16 0150334 6004 N 14678 W 017 299 57 — 5.75UknPAS — Felt 37 —_
1964 09 23 0459497 S3.78 N 163.70 W 036 299 55 — 5.40mp ISC —_ — — —_
1964 09 25 1542188 S027 N 17663 E 036 299 55 — 5.40my ISC —_ —_— —_ —_—



EARTHQUAKES IN ALASKA

ALASKA—Continued

37
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Origin Hypocenter Magnitude Intensity
Date time ute) Latitude Longitude Depth Ref UsGSs Other Moment MM  Ref Felt area

Yr MoDa hm s ©) ©) (km) m, Mg M (1,000 km?)
1964 10 10 2006347 6038 N 14597 W 001 299 54 — 5.60Mg BRK —_ — — —_
1964 12 13 0033269 64.878N 165.570W 028 299 54 — 6.00UknPAL —_ VI 37 —_
1964 12 17 2344454 S51211IN  177.813W 030 479 55 — 5.50my ISC — Felt 37 —_—
1965 01 30 0437214 5168 N 17967 W 088 299 56 — 5.10my ISC —_ — —_ -—
1965 02 04 0453572 S51.18 N 17849 E 030 299 58 — 5.30mp ISC —_ —_ —_ -
1965 02 04 0501216 S129 N 17855 E 036 299 60 — 820Mg ABE 868KAN VI 75 —_
1965 02 04 0519184 504 N 1732 E 035 299 57 ~— 5.50mp ISC —_ — — —_—
1965 02 04 0548505 S140N 17484 E 033 299 — — 5.75Mg BRK — — _— _
1965 02 04 0604582 5174 N 17502 E 037 299 6.1 — 6.13UknBRK —_ -_— —_ -—
1965 02 04 0637055 5257 N 17205 E 035 299 —_ 5.50mp ISC —_— - — —
1965 02 04 063930.1 5164 N 17583 E 030 299 5.9 — 5.88UknBRK —_ — — —_
1965 02 04 0652524 S220N 17317 E 033 299 55 ~— 5.40my ISC —_ _— — _
1965 02 04 0711214 5103 N 17786 E 024 299 59 — 5.50m, ISC —_ -— —_ -
1965 02 04 0714588 S188 N 17394 E 025 299 58 — 5.70m, ISC —_— _— _— —_
1965 02 04 0723129 518 N 1734 E 021 299 55 — 5.60mp ISC —_ —_ — —_
1965 02 04 0743410 S264 N 17279 E 015 299 55 — 5.40mp ISC —_— —_ — —_—
1965 02 04 0804103 S2.18 N 17287 E 030 299 59 — 5.30mp ISC — — —_ —
1965 02 04 080617.2 5192 N 17430 E 044 299 56 — 5.50mp ISC — —_ — —_—
1965 02 04 0806290 5167 N 17480 E 040 299 — — 5.50m ISC —_ —_— —
1965 02 04 0833413 S193 N 17403 E 031 299 57 — 5.60m, ISC —_ — —_
1965 02 04 084042.1 S1.39 N 17959 E 040 299 64 — 7.00Mg ABE _— —_— -_
1965 02 04 0859200 5255 N 17371 E 034 299 55 — 5.40m;, ISC —_ Felt 75 _—
1965 02 04 0951592 5156 N 17572 E 004 299 56 — 5.30mp ISC —_ —_ — —_
1965 02 04 1206057 5274 N 17205 E 030 299 58 — 6.50UknPAS —_ Felt 75 —_
1965 02 04 1418265 5303 N 17108 E 016 299 57 — 6.25UknPAS —_ Felt 75 —_
1965 02 04 1551258 S53.05 N 17083 E 040 299 57 — 625UknPAS —_ Felt 75 —
1965 02 04 2230056 5182 N 17432 E 031 299 54 — 550m, ISC —_ - —_ —_
1965 02 05 062523.1 518 N 1770 E 040 299 55 — 5.10mp ISC _— — —_ —_
1965 02 05 063949.2 5177 N 17484 E 025 299 57 ~— 6.38UknPAS —_ - —_—
1965 02 05 0932063 5237 N 17433 E 016 299 59 — 6.50UknPAS _ —_ —_ —_
1965 02 05 1338469 5199 N 17396 E 037 299 — — 5.60m; ISC —_— —_ — —_—
1965 02 05 1408232 5174 N 17438 E 035 299 58 — 5.40m;, ISC _ — —
1965 02 05 1900419 520 N 1732 E 027 299 55 — 5.40m, ISC —_ _— —_
1965 02 05 2047124 5183 N 17441 E 030 299 57 — 5.70m, ISC —_ —_ —_ —_
1965 02 05 2216012 5153 N 17664 E 036 299 56 — 5.30m, ISC —_ — — —_
1965 02 06 0140346 53.14 N 161.85 W 043 299 64 — 6.63UknPAS _ v 75 —_—
1965 02 06 0402522 5205 N 17560 E 032 299 59 — 6.00UknPAL —_ — — —_
1965 02 06 1650289 5326 N 161.74 W 033 299 6.1 — 650UknPAS _— v 75 —
1965 02 06 2102585 5281 N 17198 E 010 299 56 — 5.00mp ISC - — —_— _
1965 02 07 0217101 5134 N 17344 E 045 299 60 — 5.80m, ISC — —_ — —
1965 02 07 0411202 5203 N 17548 E 025 299 55 — 5.40m, ISC — — _— —_—
1965 02 07 092552.1 5137 N 17920 E 038 299 53 — 6.25UknPAS — —_ —_— —_
1965 02 09 0434597 5227 N 17964 E 040 299 55 — 5.00mp ISC —_ — —_ —
1965 02 09 1737144 5273 N 17119 E 028 299 57 — 5.80mp ISC _— -— —_— —_
1965 02 12 0043178 5146 N 17584 E 034 299 54 — 5.75UknPAS —_— _ —_ —_
1965 02 12 005509.5 5232 N 17284 E 039 299 55 — 6.00UknPAS — — — -
1965 02 15 012508.0 S51.11 N 17939 E 042 299 58 — 6.00UknPAS —_ —_ - _—
1965 02 17 1018500 51,64 N 17663 E 034 299 5.6 — 6.50UknPAS - _ —_ —_—
1965 02 18 2313395 S5145N 17928 E 048 299 54 — 6.00UknPAS —_ Felt 75 —_
1965 02 19 1852394 5113 N 17847 E 012 299 56 — 5.50mp ISC — — —_ —_
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Origin Hypocenter Magnitude intensity
Date time utc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area
Yr MoDa hm s ©) ©) (km) m, Ms M (1,000 km?)
1965 02 22 0914517 5191 N 17349 E 032 299 5.5 — 5.38UknPAL —_ _ _—
1965 02 25 0522145 S52.11 N 173.16 E 033 299 56 — 5.70my ISC — —_ — —_
1965 03 01 192159.9 5217 N 17405 E 013 299 55 — 5.50m;, ISC —_ _— —_ —_
1965 03 03 1647250 5302 N 17135 E 014 299 56 — 590mp ISC —_ _ —_ _
1965 03 04 0630188 5204 N 17514 E 057 299 55 — 530m ISC —_— —_ _ _—
1965 03 05 0614598 5125 N 17958 E 005 299 56 — 5.50m ISC —_ — —_— _—
1965 03 05 1342445 S222 N 17498 E 033 299 53 — 550m ISC — _— —_ _
1965 03 05 1759136 5229 N 17433 E 031 299 57 — 5.60m ISC -— - _— _
1965 03 13 073323.5 S3.17 N 16207 W 036 299 55 — 5.50m ISC —_ —_— —_— —_
1965 03 17 1427117 5280 N 17197 E 014 299 60 — 570my ISC —_ Felt 75 —
1965 03 30 0227034 S032 N 17793 E 020 299 —_ — 7.40M¢ ABE 7.64KA  Felt 75 _
1965 03 31 1046109 S029 N 17835 E 048 299 56 — 5.30mp ISC —_— —_— - _—
1965 04 04 1330374 5183 N 17538 E 032 299 57 — 6.00UknPAS —_— —_ —_ —_—
1965 04 08 1343526 5222 N 17345 E 037 299 54 — 5.70UknPAS —_— — — _—
1965 04 10 165456.1 S3.11 N 17095 E 008 299 58 — 5.38UknPAL —_ —_— — -_
1965 04 16 2322186 6469 N 16023 W 005 299 58 — 5.88UknPAS —_— VI 75 —
1965 04 20 0643066 5242 N 17204 E 016 299 5.5 ~— 5.10UknPAL —_ Felt 75 _
1965 04 22 1835590 5185 N 17616 E 015 299 51 — 560UknPAL  — B — —
1965 04 26 2029075 5425 N 16251 W 051 299 59 — S5.13UknPAL —_ v 75 —
1965 05 05 230202.1 5256 N 17365 E 031 299 56 — 5.30mp ISC —_— —_— — —_
1965 05 11 173739.1 6133 N 14952 W 061 299 5.5 — 5.75Ukn PAS —_ v 75 —
1965 05 23 2346143 5217 N 17517 E 031 299 6.1 -~ 6.00UknPAS —_— —_ —_ —_—
1965 05 25 1307493 5123 N 17876 E 035 299 55 — 5.88UknPAL —_— — — —
1965 06 03 074338.1 S5191I N 17583 E 046 299 55 — 5.30mp ISC —_ —_— — —
1965 06 09 1326516 5255 N 17331 E 017 299 56 — 5.10mp ISC —_— _ — —
1965 06 11 0237350 S51.80N 17417 E 032 299 55 — 5.60m;, ISC —_ — —_ —
1965 06 15 0446138 SOO07T N 17826 E 026 299 55 — 5.13UknPAL —_ — —_ —
1965 06 19 063811.8 5239 N 17214 E 038 299 5.5 — 5.38UknPAL —_ — — _—
1965 06 23 1109165 5661 N 152.68 W 031 299 5.7 — 6.38UknPAS — — —_
1965 06 30 0833275 5181 N 17662 E 015 299 5.7 — 5.63UknPAS — _ _— —
1965 07 02 205838.1 S3.03 N 16755 W 040 299 67 — 6.50Mg ABE _ Vi 75 _—
1965 07 21 1752270 5331 N 17038 E 011 299 57 — 570mp ISC  — - - —_
1965 07 22 0118522 5096 N 17595 E 044 299 56 — 530m, ISC  — - - —
1965 07 25 214646.1 5152 N 17595 E 037 299 5.5 — S5.75UknPAS —_— — —_ —_
1965 07 29 0829220 S51.11 N 171.30 W 018 299 63 — 6.70Mg ABE —_ Felt 75 _—
1965 07 29 1220232 S088 N 171.57 W 037 299 55 — 5.50m, ISC —_ —_ — —_
1965 07 29 1508327 5100 N 17130 W 003 299 55 — 540m, ISC —_— — —_ —
1965 08 11 182938.5 59.36 N 146.08 W 015 299 55 — 5.30mp ISC _ —_ —_— —_
1965 09 02 0426378 5191 N 17551 E 030 299 5.7 — 5.38UknPAL _ —_ —_— -
1965 09 04 1432502 5829 N 15250 W 030 299 62 — 680Mg ABE —_ Felt 75 —_
1965 09 08 032621.0 5748 N 15210 W Q25 299 56 — 5.38UknPAL — Felt 75 _—
1965 09 08 1116336 5571 N 15530 W 024 299 5.5 — 5.50UknPAL — —_ —_ _
1965 09 18 2046367 5938 N 14518 W 005 299 5.3 — 6.00UknPAL —_ —_— —_ —
1965 09 27 050907.5 5186 N 17560 E 000 299 5.5 — 5.38UknPAL _ —_ —_ —
1965 10 01 0852019 5002 N 17828 E 005 299 6.3 — 6.50UknPAS — Felt 75 —
1965 10 12 1340594 561 N 1536 W 029 299 55 — 5.40m, ISC —_— —_ —_ —_—
1965 10 19 2048459 5237 N 17433 E 029 299 56 — 5.88UknPAL —_ —_— -_— —
1965 10 20 1108 10.3 51.254N 173.762W 020 479 56 — 5.25UknPAL —_— — _— -—
1965 10 23 0600525 5385 N 16530 W 039 299 55 — 5.38mp ISC — —_ —_— -_—
1965 11 22 140029.3 51.576N 175.948W 046 479 56 — 5.50mp ISC —_ Felt 75 —_
1965 11 22 2025314 5132 N 17967 W 041 299 59 —~— 580m;, ISC —_ — —_— —
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Origin Hypocenter Magnitude intensity
Date time (Ute) Latitude Longitude Depth Ref usas Other Moment MM  Ref Felt area

Yr MoDa hm s  (° ©  (km) m, Ms M (1,000 km?)
1965 11 23 0217498 5141 N 179.67 W 045 299 56 — 5.75UknPAL - Felt 75 —
1965 12 04 0211503 5107 N 17049 W 019 299 57 — 5.60mp ISC —_ —_— —_— —
1965 12 05 1814510 5261 N 17327 E 038 299 56 — 5.38UknPAL — _ —_ _
1965 12 22 1941216 5835 N 153.13 W 038 299 65 — 6.88UknPAS —_ v 75 —
1965 12 23 2047376 60.5T N 14064 W 025 299 58 — 5.70mp ISC —_ -— — —_
1965 12 30 0206304 5409 N 16428 W 019 299 57 — S5.95UknPAL — Felt 75 -—
1966 01 13 1041129 5294 N 17204 E 021 299 56 — 5.70mp ISC —_ — — —
1966 01 16 091147.5 5285 N 17200 E 008 299 55 — 5.50m, ISC -_— —_ - —
1966 01 20 1446052 5298 N 171.74 E 022 299 56 — 5.30mp ISC — — — —
1966 01 22 1427079 5603 N 153.78 W 030 299 58 -— 6.00UknPAS - —_ - —_
1966 01 27 1939059 5131 N 17827 E 038 299 55 — 5.30m ISC — —_ —_— —_
1966 02 26 0033473 S270 N 17352 E 017 299 55 — 5.40mp ISC — — — —_
1966 04 06 222837.5 5647 N 15464 W 028 209 55 — 5.10mp ISC —_ —_ —_ —_
1966 04 08 221057.7 5662 N 15229 W 031 299 50 — 5.63UknPAL —_ —_ — —
1966 04 11 2300229 5657 N 152.07 W 024 299 54 — 588UknPAL —_— — -_— -_—
1966 04 16 012714.1 5693 N 153.61 W 023 299 57 — 6.25UknPAS —_ — — —_—
1966 04 22 2327203 5737 N 15227 W (023 299 59 — 580mp ISC — Felt 81 -
1966 05 15 144608.7 S51.216N 178.317W 030 479 57 — 5.88UknPAS —_ m 81 _—
1966 05 19 070628.5 5404 N 16408 W 037 299 —  — 6.00UknPAS —_ v 81 —
1966 06 02 0327541 5101 N 17598 E 048 299 59 — 6.00UknPAS —_ —_ _— -_
1966 06 08 1956229 53.17 N 171.03 E 025 299 54 — 5.50mp ISC _ — —_— -
1966 06 11 181340.0 51.265N 178.349W 035 479 55 — 5.50m, ISC —_ —_ _— —
1966 07 04 025537.7 5178 N 17644 E 041 299 55 — 5.50my ISC —_ —_ —_ —
1966 07 04 183337.1 519 N 1798 E 015 266 60 — 6.88Mg ABE 6.86KA m 81 —_
1966 08 07 0213043 SO57T N 171.22 W 029 299 62 — 7.00mp ABE —_ Felt 81 —
1966 08 12 2017009 5267 N 161.53 W 032 299 56 — 5.50m; ISC —_ —_ —_ -_
1966 08 17 2058350 5216 N 17502 E 023 299 55 — 5.40mp ISC -— Felt 81 —_—
1966 08 30 2020550 6134 N 14744 W 045 299 58 — 5.88UknPAS — A% 81 78&
1966 08 30 2023182 615 N 1475 W 033 299 55 — 5.30m; ISC —_— v 81 —_
1966 10 07 2055560 61.66 N 150.06 W 054 299 56 — 5.30mp ISC —_ v 81 -
1966 11 11 1531044 5226 N 169.07 W 037 299 54 — 5.50m, ISC —_ - — —_—
1967 01 18 081822.0 52.534N 168.202W 033 266 58 — 6.00UknPAS —_ —_ — —
1967 01 28 135258.2 52.375N 169.515W 043 266 59 67 6.38UknPAS — Felt 40 —_
1967 01 28 174201.8 S52.40IN 169.386W 050 266 56 — 6.00UknPAS —_— —_ —_ —
1967 02 07 1453 13.9 56.66IN 157.177TW 063 74 55 — 5.60mp ISC _— — — —_—
1967 04 29 035519.9 S51.146N 178.256W 025 479 59 — 6.00mp ISC -— m 40 —_
1967 04 29 1225317 S51.106N 178.258W 025 479 53 — 5.60my ISC —_ 1 40 _
1967 05 27 1722585 51.866N 176.12dE 032 74 57 — 6.00UknPAS —_ —_— — —
1967 06 01 033618.0 53.60 N 16564 W 049 299 57 — 5.70m; ISC — v 40 —
1967 06 03 0908 54.0 5835 N 15131 W 013 299 57 — 5.40mp ISC —_ - —_ —_—
1967 06 19 170747.1 5276 N 16690 W 044 299 57 — 6.00UknPAS — — — -_
1967 06 20 0738500 5279 N 167.06 W 045 299 54 — 5.50UknPAL - -_ —_ —
1967 06 21 180449.5 64.756N 147.372W 017 452 54 56 6.10M, JDH —_— VI 452 135
1967 06 21 1813029 648 N 1474 W 017 74 56 59 6.10M, JDH —_ VII 452 —_
1967 06 21 1824457 648 N 1474 W 017 74 54 55 5.90M, JDH — VI 452 —_
1967 06 23 1154335 64816N 147.450W 009 74 — — 5.60M, JDH — VI 40 —_
1967 07 01 231008.6 5444 N 15794 W 038 299 62 — 6.75UknPAS _— v 40 —
1967 07 06 1342276 5258 N 168.13 W 049 299 59 — 6.38UknPAS —_ - —_ —
1967 09 28 1544520 5943 N 147.12 W 004 299 54 — 5.60Mg BRK — Felt 40 —_
1968 01 04 005741.0 5217 N 17136 W 008 299 57 — 6.13UknPAS - —_ —_— -—
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Origin Hypocenter Magnitude Intensity
Date timewtc) Latitude Longitude Depth Ref USGS Other Moment MM Ref  Feltarea
Yr MoDa hm s ©) ) (km) m, Ms M (1,000 km?)
1968 01 14 1240485 528 N 1714 W 04 74 56 — 5.50m, ISC —_ — — —_
1968 01 14 1743060 5265 N 17125 W 003 299 55 — 6.25UknPAS —_ v 41 —_
1968 03 10 034928.1 S52.20IN 177.243W 012 479 54 — 5.60UknPAL —_ v 41 —_
1968 04 23 202914.6 5869 N 14993 W 022 299 63 — 6.12UknPAS —_ Felt 41 _
1968 05 28 222958.1 S2.19 N 17285 E 021 299 56 57 5.60m, ISC — - _— —_
1968 06 10 1241043 5629 N 161.55 W 165 299 56 — 5.50my, ISC - — —_ —_—
1968 08 11 123729.1 5213 N 17997 W 166 299 55 — 5.60m, ISC — Felt 41 —
1968 10 29 2216165 6546 N 150.07 W 007 299 60 65 7.10M, GS —_— v 41 420
1968 12 14 095902.3 S1.479N 175.745SE 033 74 52 5.8 6.25UknPAS —_ —_ —_ —_
1968 12 15 0214178 5156 N 17586 E 033 299 57 6.2 6.38UknPAS — —_ —_ —
1968 12 15 0228319 S167 N 17576 E 029 299 54 6.1 5.40m;, ISC — — _— _—
1968 12 17 1202148 60.15 N 15282 W 082 299 59 — 6.50UknPAS —_ VI 41 260&
1969 01 03 132814.1 S1.14 N 17939 W 038 299 57 52 S5.60UknBRK —_ o 25 —_
1969 03 15 1335353 5131 N 179.02 W 044 299 56 52 5.50m, ISC —_ Felt 42 —
1969 04 04 084519.1 S51.17 N 17367 E 035 299 56 53 5.60m, ISC —_ — _ -_
1969 05 14 1932550 5129 N 17985 W 022 299 62 170 650M_. GS —_ A\ 42 —_
1969 05 23 130437.0 5336 N 160.12 W 032 299 56 53 5.50m, ISC —_ —_— —_ —-—
1969 06 18 2344 11.2 52.627TN 167.893W 018 74 54 5.6 540my ISC — — —_ -_—
1969 06 20 0237 51.5 S53.172N 162.435W 044 74 57 5.1 5.80mp ISC — - —_ —_
1969 06 22 1045248 S146 N 17995 W 056 299 6.1 — 6.10mp ISC — Felt 42 —_
1969 07 27 212140.6 59.414N 145.318W 033 74 53 53 5.50UknPAS —_ —_ _ —-_
1969 07 28 062954.0 5743 N 153.89 W 027 299 53 48 5.50Mg BRK — - —_ _—
1969 09 12 085706.9 5127 N 179.17 W 038 299 60 66 6.30M, GS — Felt 42 —_
1969 09 12 150018.3 5129 N 179.14 W 048 299 56 — 5.70m;, ISC —_ — —_ —_—
1969 10 18 084358.0 5252 N 17342 E 009 299 56 53 5.50m, ISC — v 42 —
1969 10 21 205347.5 S51.306N 179.235W 048 74 59 54 6.00UknPAS —_ — —_— —_
1969 10 31 113304.3 S51.059N 178.901W 025 479 60 6.3 6.50UknPAS — v 42 _
1969 11 06 202019.2 S51.128N  178.829W 025 479 55 5.7 5.50my ISC — Felt 42 —
1969 11 12 190902.0 S52.97SN 168.276W 053 74 54 — 5.75Mg BRK _— —_ —_ —
1969 11 20 2346116 566 N 1532 W 033 74 5.1 55 S5.60M_ GS — v 42 —_
1969 11 24 225149.6 5614 N 153.66 W 028 299 55 5.7 6.00M. GS — v 42 -
1970 01 16 080539.0 6028 N 152.66 W 085 299 55 — 6.10M, GS — v 43 _
1970 01 22 0355300 5132 N 177.16 E 012 299 53 55 5.20m, ISC —_ — — -—
1970 02 24 080539.6 S59.567TN 143.874W 015 74 50 56 540M, GS — —_ —_ —
1970 02 27 0707565 5013 N 179.50 W 007 299 60 59 6.25UknPAS —_ m 43 —
1970 02 28 1052324 52.589N 175.054W 158 479 60 — 6.70UknBRK —_ m 43 —
1970 03 11 2238324 5739 N 15397 W 016 299 60 60 640M, GS —_ v 43 —
1970 03 17 2200124 592 N 1479 W 047 74 5.1 48 5.50M, GS —_ I 43 —
1970 03 19 2333287 5134 N 173.7S E 008 299 58 6.2 6.50UknPAS — v 43 _—
1970 04 11 040541.1 597 N 1427 W 007 299 52 62 5.80M, GS _— m 43 —
1970 04 16 0533175 598 N 1426 W 007 74 55 68 6.20M, GS —_ v 43 —
1970 04 18 0850400 5982 N 15279 W (089 299 57 — 5.40m, ISC —_ v 43 -
1970 04 19 011547.0 5960 N 14272 W 020 299 58 6.0 5.80M; GS —_ Felt 43 —_
1970 05 20 2030547 51.188N 178.456W 030 479 57 — 5.60m, ISC —_ — —_ —_
1970 06 02 0259295 6154 N 15179 W 080 299 55 — 5.50m, ISC —_ v 43 —
1970 06 13 052755.6 S51.370N 178.311W 040 479 - 55 — 5.50m;, ISC —_ _ —_ —_—
1970 06 22 143930.6 S55.194N 156.501W 033 74 55 52 570M. GS —_ —_— —_— —_
1970 07 18 0148 38.7 S51.130N 178.486W 025 479 58 5.9 5.90Mg BRK — v 43 —
1970 08 14 0339340 6498 N 14783 W 017 299 5.0 5.0 5.60M; GS — \'4 43 -
1970 08 18 1752084 60.70 N 14538 W 030 299 56 59 5.90M; GS —_— v 43 —_
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Origin Hypocenter Magnitude Intensity
Date time wtc) Latitude Longitude Depth Ref UsGS Other Moment MM Ref Feltarea

Yr MoDa hm s ) &) (km) my, Ms M (1,000 km?)
1970 11 03 0230118 6201 N 151.05W 070 299 56 — 5.25Mg BRK — vV 43 -
1970 12 01 210937.1 51.212N 175.180W 021 479 56 5.8 6.00UknPAS — o 43 —_
1970 12 02 0234565 51.192N 175.160W 018 479 54 — 5.50UknPAS — o 43 —
1970 12 10 1015069 5293 N 16970 W 044 299 55 53 550mp BRK - S —
1971 01 07 025000.9 52.265N .173.199W 088 479 58 — 5.70m; ISC —_ vV 4 —
1971 01 25 1608164 51.246N 177.616W 030 479 59 6.3 6.25UknPAS — v 4 —
1971 01 26 1932049 51.665N 174.916W 036 74 54 55 5.30mp ISC —_ m 4 —_
1971 02 01 051922.6 51.474N 172.889W 020 479 55 58 6.00UknPAS — B p— —
1971 02 07 0229264 51.124N 176.766W ©017 479 6.0 — 6.50UknPAS — vV 4 —
1971 02 07 0242027 50997N 177.031W 020 479 58 — 5.50mp ISC —_ m 4 —
1971 02 11 125551.6 S50.960N 177.222W 020 479 55 52 5.50mp ISC —_— S — —
1971 03 26 173518.0 60.342N 140.991W 007 74 55 57 590M. GS — vV 4 —
1971 03 27 170952.6 52.614N 174.537W 122 479 56 — 5.60mp ISC — o 4«4 —
1971 03 30 1130407 5098IN 177.363W 020 479 57 54 5.10M. GS — m 4 —
1971 04 05 0904428 53.359N 170.553W 153 74 58 — 5.90UknPAS — —_— - —
1971 05 02 060827.8 51.228N 177.173W 030 479 60 7.1 6.80UknPAS — IV 4 —
1971 05 20 023537.6 52.28IN 173.340W 058 479 55 — 5.40mp ISC — SRR — —
1971 05 21 185643.0 52.653N 173.25TW 015 479 57 53 570M_ GS — o 4 —
1971 06 02 1906329 61.055N 151.147TW 029 299 50 — 5.50M, GS —_— v 4 —_
1971 06 11 1358377 51487N 176.084E 032 74 59 6.5 6.10UknPAS —_ v 4 —
1971 07 21 120341.1 51946N 170.540W 036 299 49 57 570Mg BRK —_ - - —
1971 07 25 1541213 S52.15IN 173.095E 028 74 58 6.3 6.00UknPAS — o 4«4 —
1971 07 29 221820.1 52.080N 173.376E 042 74 56 56 5.60mp ISC —_ R — —_
1971 09 04 1553254 5498IN 163.357W 107 74 58 — 5.70mp ISC — v 4 —
1971 10 19 1102377 52.656N 166967W 022 74 56 — 5.60mp ISC —_ . —
1971 11 22 0046 11.1 52269N 174317E 043 74 56 5.5 6.00UknPAS — v 4 —
1972 01 03 1706223 S51.136N 178900E 046 74 55 54 5.40mp ISC — o 45 —
1972 02 21 1934509 55.902N 158.265W 060 74 57 — 570mp ISC —_ vV 45 —
1972 03 20 2331477 50947N 179.231W 016 454 60 5.4 6.00mp ISC — - - —
1972 03 24 033827.1 S56.142N 157.180W 069 74 6.0 — 6.00mp ISC —_ v 45 —_
1972 04 21 012809.5 54.007N 166.853W 103 74 58 — 6.00UknPAS — vV 74 —_
1972 06 06 0219425 51.313N 178.231W 035 479 53 — 5.60M. GS — m 45 —
1972 06 12 1947356 53250N 166.780W 027 299 58 58 5.80Mg BRK — Felt 45 —
1972 07 30 214514.1 56.820N 135.685W 025 74 6.5 7.6 740Mg ABE 760SR VI 45 130
1972 08 03 044053.3 50957N 178.099W 019 479 58 6.2 6.10UknPAS —_ VI 45 —
1972 08 03 065944.6 S50.944N 178.139W 020 479 55 5.4 5.60mp ISC —_ m 45 —
1972 08 04 113808.3 56.205N 135342W 020 74 56 58 6.00UknPAS —_ vV 45 —
1972 08 12 0942063 50972N 179.273W 017 454 59 57 5.80M. GS — m 45 —
1972 08 15 1056128 56.252N 135.495W 021 74 56 4.8 5.40m, ISC —_ V 45 —
1972 08 23 0847159 58.227N 153.513W 060 299 55 — 5.50mp ISC —_ IV 45 —
1972 08 28 1521012 51.013N 179.261W 021 454 55 — 5.40mp ISC —_ v 45
1972 10 13 044611.0 52.833N 163.064W 038 74 59 54 6.40UknPAS —_ —_ -
1972 11 21 1701553 52449N 173611E 050 74 55 — 5.50m ISC —_ vV 45 —
1972 12 26 2203420 51.405N 176.213W 034 479 55 — 5.40m; ISC — vV 45 —_
1973 02 20 0740352 58263N 149816W 012 299 55 5.1 540mp ISC — —_ - —
1973 03 19 1141077 52835N 173.773E 081 74 58 — 570mp ISC —_ vV 46 —_
1973 03 23 065533.1 SL30IN 174217E 027 74 58 59 570mp ISC -— Felt 46 —
1973 03 27 1232050 52576N 172872E 043 74 56 52 5.60mp ISC —_ V 46 —
1973 04 16 1448003 50.902N 178.810W 020 479 55 — 5.50m; ISC —_ IV 46 —
1973 05 24 1847107 51.425N 173.286W 020 479 54 5.1 5.50m, ISC — IV 46 —
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Origin Hypocenter Magnitude Intensity
Date time utc) Latitude Longitude Depth Ref USGS Other Moment MM  Ref Felt area
Yr MoDa hm s ©) ) (km) m, Ms (1,000 km?)
1973 05 26 1219342 S51.287N 179.708W 035 299 58 — 5.70my ISC —_— A\ 46 —_
1973 05 29 0146449 51.685N 176.239E 046 74 52 57 5.50Mg BRK —_ _— -— -_
1973 05 29 06 1422.3 S5401IN 163.760W 030 74 60 55 5.30Mg BRK —_— v 46 —_
1973 06 15 1211023 S51.304N  179.392W 048 74 58 — 5.80m, ISC — v 46 —_—
1973 06 23 052648.5 S51.402N 176.673W 039 479 55 — 540m, ISC — v 46 —
1973 07 01 1333346 57.840N 137.330W 033 74 6.1 6.7 6.70UknPAS —_— v 46 —
1973 07 03 1659351 S57.980N 138.021W 033 74 6.0 6.0 6.40UknPAS _— A\’ 46 —_—
1973 08 16 121659.0 S51.149N 176.608W 020 479 56 58 5.80Mg BRK —_— v 46 —
1973 08 16 142531.4 51.134N  176.535W 020 479 56 — 5.30m; ISC —_ m 46 —_—
1973 08 22 1814372 57.067N 154.101W 038 74 59 56 5.50Mg BRK _— Felt 46 _
1973 09 06 105936.7 61.039N 146.828W 029 74 55 53 550M, PMR — m 46 -
1973 11 06 093607.4 51428N 175.356W 037 479 58 6.4 6.20UknPAS —_ v 46 -
1973 11 06 182635.1 51.33IN 175.201W 027 479 59 6.3 6.20UknPAS —_ v 46 —_
1973 11 09 1413035 52.444N 178.353E 182 74 56 — 5.50my ISC — —_ —_ —_
1973 12 02 220954.5 52.283N 168.735W 040 74 56 5.0 560my ISC —_ —_ —_ -
1973 12 14 1737347 S51.172N  177.82TW 030 479 58 — 5.80M. ADK —_— A\’ 46 _
1974 01 31 1955262 52.357TN 168.740W 036 74 56 5.0 5.60m, ISC —_ — - —_—
1974 02 06 040407.2 53.799N 164.672W 002 74 59 6.5 6.30UknPAS —_— \' 47 —
1974 03 27 162847.3 S50.109N 179.657TW 037 74 56 4.8 5.60my, ISC —_— _— _— —_
1974 03 29 2150353 S57.585N 153.922W 044 74 57 52 550My PMR —_ v 47 —_
1974 04 06 015347.3 55.102N 160.440W 027 74 57 51 5.80my, ISC —_ A\’ 47 -—
1974 04 06 0356018 55.120N 160.443W 040 74 60 53 6.00m, ISC —_ A\’ 47 —_
1974 05 27 1401435 60.328N 146.016W 021 74 5.5 57 540Mp PMR — m 47 —
1974 06 15 0237138 S52.262N 178.791E 157 74 57 — 5.50my ISC —_ — — —_
1974 08 01 050759.0 56.516N 152.315W 010 74 52 6.1 530my, ISC —_— —_— —_— —_
1974 08 01 055538.2 56.670N 152.105W 033 74 57 63 5.70my ISC -_— _ — —
1974 08 01 0759554 56.515N 152.431W 021 299 52 6.0 5.10my ISC —_— _ _— —_
1974 08 13 0346206 51.293N 178.068W 033 479 58 — 590Mg BRK —_ A\'4 47 —_
1974 08 14 0534543 51.28IN 178.118W 034 479 57 — 5.20Mg BRK —_ I 47 -
1974 08 16 0941319 51.228N 177.791W 031 479 57 5.8 590M, ADK —_ v 47 —
1974 08 20 204501.4 52.243N 174.972E 058 74 56 — 5.10Mg BRK —_ m 47 —
1974 08 24 104111.2 52.407N 168.273W 041 74 57 5.6 550Mp ADK _ —_ — -—
1974 11 11 0517514 51454N 178.079W 047 479 58 — 5.20Mg BRK —_— \' 47 —
1974 11 14 0448547 S8.797TN 154.620W 037 74 55 5.6 540M, PMR —_ v 47 —_
1974 12 07 073411.0 S51.85TN 170.795W 033 74 55 58 5.10Mg BRK — —_— — —_
1974 12 25 024913.0 51.697N 174635E 040 74 57 5.8 5.90M; ADK —_ v 47 —_—
1974 12 29 1825007 61.597N 150.511W 067 74 56 — 5.60my, ISC — A\ 47 —
1975 01 01 0355120 61.909N 149.738W 066 74 59 — 590my ISC _ A\ 48 —
1975 01 13 0919103 52.220N 171.142W 042 74 57 5.6 5.50Mg BRK —_ —_ —_ —
1975 02 02 0724533 53.053N 173.446E 025 74 59 55 590m, ISC — I 48 —_
1975 02 02 084339.1 S53.113N  173497E 010 74 6.1 7.6 7.40Mg ABE —_— X 48 —
1975 02 22 0836074 S51.377TN 179.419W 048 74 6.3 6.5 6.00UknPAS _— \' 48 —_
1975 04 11 1047153 54.097N 163.248W 020 74 55 52 5.70Mg BRK —_— v 48 —
1975 05 25 1904344 57.375N  150.119W 033 74 56 54 570Mp PMR —_— —_ — —_
1975 07 25 104025.0 55.055N 160.377W 017 74 58 52 5.60mp ISC —_ v 48 —_
1975 08 02 1018179 53.387N 161.485W 033 74 62 60 570Mg BRK _— v 48 —_—
1975 10 17 193912.5 57.446N 149.008W 033 74 57 5.5 5.50m, ISC —_ —_ — —_
1975 11 01 0048234 53.655N 163.366W 025 74 57 5.7 5.70my, ISC —_— _ _— —_
1975 11 30 203017.0 52.599N 167.184W 024 74 5.7 6.3 6.60UknPAS —_— — —_ —_
1976 08 22 020147.4 60.220N 153.304W 144 74 55 — 5.50my, ISC —_— v 49 —_
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{See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude intensity
Date time(utc) Latitude Longitude Depth Ref UsGs Other Moment MM Ref Feit area

Yr MoDa hm s ©) © (km) m, Mg (1,000 km?)
1976 10 21 145435.6 52229N 169.390W 036 74 54 — 5.50m, ISC —_ — — —
1976 10 22 1835259 56.143N 153.274W 026 74 55 4.8 5.40m, ISC —_ —_ —_ —
1977 03 26 0436147 52295N 168.257TW 038 74 57 60 6.10Mg BRK —_ v 39 —_—
1977 05 30 151601.6 52428N 169.707W 033 74 5.6 6.0 6.00UknPAS —_ v 39 —
1977 09 04 1540573 51.207N 178.388E 034 74 56 6.4 610Mg PAS — 11 39 -
1977 09 04 171030.6 51.096N 178265E 031 74 55 64 620Mg PAS —_ 11 39 -_
1977 09 04 1716 14.7 51.097N 178.233E 033 299 55 — 540m;, ISC - - -— -_
1977 09 04 1724428 51.144N 177954E 008 74 58 6.6 6.40Mg PAS —_ 11 39 —
1977 09 04 2320449 51.179N 178.249E 041 74 55 5.3 550Mg BRK —_ — — -_
1977 10 26 1510588 51.146N 178.327E 033 74 56 5.2 5.50m, ISC —_ —_ —_— -—
1977 11 04 095258.6 51436N 175.935W 037 479 57 67 6.60Mg PAS —_ VI 39 —_—
1977 11 05 1444064 51.403N 175.565W 041 479 53 56 570Mg BRK —_ —_ - -_
1977 11 23 1655204 52.195N 171.546W 053 74 55 55 5.50Mg BRK —_— —_ —_— —_
1977 12 17 172727.5 52210N 170.025W 040 74 53 5.5 5.30mp ISC —_— -_— —_ —
1978 03 16 0209384 52.295N 168.622W 049 74 55 53 5.70Mg ISC —_ —_ —-— -_
1978 03 23 0723134 S52.010N 169.465W 023 74 56 58 5.90Mg ISC —_ —_ -— —
1978 04 11 0512555 S53.604N 163.712W 032 74 55 56 5.60Mg ISC - — -— —_
1978 04 12 034203.5 56.423N 152.691W 014 74 60 6.6 6.30Mg PAS —_ vV 240 —
1978 05 11 002337.8 51436N 176.023W 040 479 56 59 5.80Mg BRK —_ IV 240 —
1978 05 24 0616554 51.232N 179.213W 025 74 6.0 6.7 620Mg PAS - IV 240 —
1978 07 13 132519.7 52.242N 168.816W 033 74 58 5.6 540Mg BRK — — - _
1978 07 19 093208.6 56.769N 151.647TW 033 74 57 55 490M_ PMR —_ — —_ _
1978 08 18 1852284 59.885N 153.532W 123 74 54 — 570mp BRK — VI 240 -
1978 12 15 083034.7 52.110N 175227E 047 74 56 5.6 5.60Mg ISC —_ vV 240 —
1979 01 16 071331.0 52499N 167.921W 044 74 55 52 5.10Mg BRK — —_— - —
1979 01 25 193006.1 60.131IN 153.121W 105 74 55 — 540m, ISC —_ v 262 —
1979 01 27 1857550 54.768N 161.250W 017 74 6.0 6.0 5.80Mg BRK —_ vV 240 —
1979 02 13 0534259 55453N 157.162W 033 74 59 67 6.50Mg PAS - IV 262 —
1979 02 28 212707.2 60.642N 141.598W 013 455 64 7.1 7.00Mg ABE 7.55HLS VI 424 500&
1979 05 20 081400.1 56.647N 156.725W 071 74 64 — 7.00mp ABE - VI 262 -
1979 05 25 164527.3 S52.61IN 167.019W 023 74 60 62 6.00Mg BRK — IV 262 -
1979 09 01 052717.6 S53.978N 165.204W 069 74 58 — 6.30m, PAS - IV 262 —_
1979 09 23 101720.8 52.292N 174.034E 043 74 58 56 5.60Mg ISC —_ IV 262 —_
1979 10 18 0335269 S51.859N 177.120E 062 74 6.0 — 6.20mp BRK - om 262 _
1980 01 19 070235.1 S51.120N 178.438W 033 479 58 5.7 5.70Mg BRK —_ Felt 300 -
1980 03 24 035951.3 S52.969N 167.670W 033 74 62 69 6.90Mg PAS —_ vV 300 -_
1980 03 24 040219.3 52.600N 167.453W 033 74 61 — 6.00mp ISC —_ - —_ —
1980 05 03 093008.5 51.233N 173.679E 033 74 58 53 6.40m; PAS —_ —_ — —_
1980 08 01 2307 14.7 59.617N 148.937TW 026 74 54 5.1 5.70M; PMR —_ v 300 —_
1980 08 03 071143.0 51.999N 169.284W 033 74 48 5.5 520M; PMR —_ — - —_
1980 11 21 1456 14.2 51473N 175.948W 040 479 56 57 6.00mp, PAS —_ vV 300 -
1981 01 30 085244.1 51.744N 176274E 033 74 63 7.0 6.70Mg PAS - vV 325 —
1981 01 30 1449223 51.573N 176.075E 019 74 56 53 550Mg BRK —_ m 325 —_
1981 02 01 1317113 S51.337N 176.777E 023 74 56 5.5 5.60Mg BRK —_— —_— — —_
1981 02 05 105201.9 50.174N  176.334W 022 479 57 5.0 5.00Mg ISC — —_— — —_
1981 03 24 1821279 52.673N 168.037TW 033 74 55 53 5.50M, PMR — — — —
1981 06 05 070919.1 52.281N 165.199W 033 74 55 — 490M, PMR —_ m 325 -
1981 07 13 221005.1 50.254N 173.190W 016 479 55 4.7 5.30Mp PMR —_ —_ — —
1981 11 09 164505.9 53.22IN 165.747TW 033 74 55 53 540Mg BRK — v 325 —_
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timerc) Latitude Longitude Depth Ref uUsGs Other Moment MM  Ref Felt area

Yr MoDa hm s © © (km) m, Ms M (1,000 km?)
1982 01 25 052933.5 53.222N 165.719W 060 74 6.1 — 640mp, PAS 593HAV IV 350
1982 04 23 2318235 S51.178N  179.844W 043 74 56 5.1 520Mg BRK 564HAV NI 350 -—
1982 06 04 030104.2 51.280N 177.154W 039 479 58 — S5.70Mg BRK 6.00HAV vV 35 —_
1982 07 01 074153.2 51.426N 179.943W 047 74 63 55 540M, PMR 584HAV IV 350 —
1982 07 31 0629155 51.755N 176.137E 038 74 62 60 610Mg BRK 620HAV II 350
1982 08 06 045359.2 S51.600N 175.921W 043 479 54 — 550m, ISC 548HAV IV 350 —
1982 09 06 0748 54.9 56.844N 151.588W 033 74 57 56 540Mg BRK 577/HAV HI 350
1982 09 12 092223.1 52.640N 166.941W 033 74 57 59 560Mg PAS 6.23HAV — — —
1982 09 12 165037.7 52819N 167.053W 033 74 55 51 530M, PMR 564HAV — —_ —
1982 10 04 074653.1 5142IN 176.615W 036 479 55 50 520M, PMR 542HAV PFelt 350 —
1982 12 02 0943534 51.883N 170.447TW 033 74 55 4.8 5.50mp ISC — —_ —_ —_
1983 01 14 182052.6 55.91IN 154.154W 033 360 56 58 —_ 6.0SHAV — - _
1983 01 24 130237.2 51.38IN 176.251E 033 360 54 57 — 584HAV — — —
1983 02 14 032003.7 54.809N 159.108W 016 360 59 63 6.50Mg BRK 6.52HAV V 360 —_
1983 02 14 0810027 54.862N 158.875W 014 360 60 56 600M_ PAL 5.95HAV VvV 360 —
1983 04 03 191405.0 51.976N 179.259E 116 360 56 — 5.60m, ISC 554HAV — —_ —
1983 06 09 184602.7 51.249N 174.056W 023 479 62 58 580Mg BRK S5.56HAV II 360 —
1983 06 28 032517.6 60.182N 141.253W 012 360 6.0 54 590M; PMR 586HAV IV 360 —_
1983 07 12 151003.7 61.035N 147.185W 030 360 62 64 620Mg PAS 646HAV VI 360 675
1983 09 07 192205.0 60.978N 147.320W 030 360 62 62 620Mg BRK 6.34HAV VI 360 230
1983 12 27 230552.9 53.586N 164.376W 040 360 56 53 580M. PAL — VvV 360 —_
1984 05 06 1954493 51.389N 176.621W 037 479 56 — 5.60M_, PMR 5.58HAV v 370 —_
1984 07 27 155750.9 50.324N  176.870W 021 479 58 50 570M, PMR 557THAV IV 370 —
1984 08 14 0102084 61.857TN 149.104W 019 74 57 5.2 570M, PMR 582HAV VI 370 74&
1984 09 20 0417244 60.322N 146.001W 018 74 55 52 520Mp PMR 547THAV IV 370 —
1984 09 23 170636.3 S3.57TN 165.424W 033 74 57 55 590Mp PMR 589HAV IV 370 -
1984 11 08 130200.1 52.18IN 170.999W 033 74 54 53 550M. PMR S590HAV — — —_
1984 11 19 0410424 51.170N 179.096E 038 74 56 55 570M, PMR S5.87HAV o 37 -
1984 11 19 120637.9 51.580N 175.243W 039 479 56 — 550M. PMR S566HAV IV 370 —_
1985 01 02 053249.1 55428N 157.835W 033 74 56 56 610M, PMR 595SHAV II 371 —_
1985 01 09 192821.2 60.289N 140.744W 014 74 57 5.1 5.40M, PMR — v 37 —_
1985 03 09 140804.3 66.239N  150.029W 011 74 59 6.0 6.00M, PMR 6.14HAV vV 37 —
1985 03 10 133029.5 66.136N 150.148W 010 74 52 49 560M, PMR 545HAV Felt 371 —
1985 05 09 190521.5 51465N 177.913E 033 74 57 6.0 6.20Mg BRK 6.25HAV IV 371 —_
1985 05 09 1914077 51.302N 178.024E 033 74 54 6.0 5.90Mg BRK — m 37 —
1985 05 24 2204454 51.193N 178.367W 033 479 58 58 580M, PMR 6.14HAV HOI 371 —
1985 07 17 193129.5 51.443N 172.883W 016 479 55 59 570Mg BRK 6.05HAV II 371 _
1985 07 31 0737546 52404N 173.487E 045 74 57 50 570m, ISC S5.61HAV IV 371 —_
1985 08 09 130310.6 52424N 173.648E 037 74 55 49 540Mp PMR 538HAV IV 371 -
1985 08 30 1731119 53.097N 172.629E 033 74 5.1 5.0 5.60M, PMR — —_ —_ -_
1985 09 15 012816.7 59.102N 136.423W 001 74 54 59 5.10M, PMR 6.30HAV vV 371 —_
1985 10 01 155451.1 S52.296N 168.856W 033 74 57 54 530M, PMR 567HAV I 371 -
1985 10 09 0933324 54.765N 159.613W 030 74 6.2 6.6 660Mg BRK 6.58HAV v 37 -_—
1985 10 25 020904.3 52.072N 171.350W 033 74 56 55 560M. PMR 5.95HAV o 371 -_
1985 10 26 155936.0 54.838N 159.534W 033 74 56 — 5.30M, PMR 5.36HAV v 37 —
1985 10 30 190537.5 51.80IN 175.533E 033 74 56 54 5.50M, PMR 5.82HAV o 371 -
1985 10 31 193306.5 53.249N 166.936W 030 74 58 57 580Mg PAS 6.14HAV IV 371 —_—
1985 11 14 221744.5 54.756N 159.787W 033 74 55 57 570Mp PMR 6.05SHAV vV 3 —
1985 12 28 0744 38.2 56.580N 156.509W 058 74 53 — 5.70m, PAL —_ —_ -_ -_
1985 12 30 1241027 61.54IN 150.340W 062 74 55 — S5.20M; PMR _— vV 37 —
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Origin Hypocenter Magnitude Intensity
Date time wTc) Latitude Longitude Depth Ref USGS Other Moment MM Ref  Feltarea
Yr MoDa hm s © © (km) m, Mg M (1,000 km?)
1986 01 18 0159009 51.387N 173.055W 016 562 58 53 500M, PMR 5.54HAV — — —
1986 03 04 0847 14.6 51.553N 166.943W 033 562 56 4.6 560M, PMR 542HAV — — —
1986 03 09 134928.2 54256N 167.864W 033 562 52 55 550Mg BRK 5.72HAV Felt 562 —
1986 04 11 1722208 54.164N 167.883W 033 562 53 59 600Mg BRK 598HAV IV 562 —
1986 05 07 2043333 51.23dN 174.741W 025 562 6.1 60 6.10M, PMR 624HAV Felt 562 —
1986 05 07 224712.3 S51.325N 174751W 031 562 64 7.7 7.90Mg BRK 795HAV VI 562 —
1986 05 07 2255050 51.500N 174.800W 033 562 56 — — — SR — —_
1986 05 07 225747.6 S51.575N  174.219W 015 562 57 — — — - - —
1986 05 07 2307450 51317N 174.598W 020 562 55 — — — S — —
1986 05 07 233618.3 51.297N 174.132W 020 562 57 — — — - - —
1986 05 07 2351019 51273N 174.836W 020 562 58 — — —_ S — _
1986 05 07 235220.5 52.300N 174.423W 015 562 57 — — — - - —
1986 05 08 011102.1 50.960N 176.655W 020 562 59 — 5.90M; PMR — —_ - —_
1986 05 08 0115149 51.028N 176.778W 020 562 56 — —_ — S — —
1986 05 08 020400.2 51.002N 176.886W 020 562 55 — 5.50M, PMR — S — —
1986 05 08 0403497 5097IN 176.449W 020 562 58 5.5 5.70M, PMR — S — —
1986 05 08 053721.6 S51.166N 175.329W 015 562 60 62 620M, PMR 642HAV — — —
1986 05 09 0105312 51.06IN 176.902W 023 562 55 5.6 5.40M, PMR — o 562 —
1986 05 09 0108 10.5 51.062N 176.856W 018 562 56 5.5 5.50M. PMR — IV 562 —
1986 05 09 190428.4 S51.283N 174.200W 021 562 58 56 550Mg BRK 589HAV — — —
1986 05 09 1924420 51.268N 174.036W 020 562 53 58 _ — S — -
1986 05 11 1940307 51.359N 173.696W 018 562 5.6 52 490M, PMR S568HAV —  — -
1986 05 11 2248472 51.37IN 174616W 029 562 55 52 570M, PMR 565HAV IV 562 —
1986 05 14 0158309 51.364N 173.43TW 021 562 55 4.7 —_— 5.34HAV — — —
1986 05 15 063837.9 52.432N 174.719W 015 562 57 64 550M, PMR 6.38HAV VI 562 _
1986 05 17 162024.3 52.443N 174271W 015 562 58 6.6 6.50Mg BRK 6.40GS VI 562 —
1986 06 03 230528.8 51.256N 174.631W 020 562 54 51 580M, PMR — o 562 —
1986 06 04 154820.8 65.636N 152.604W 010 562 52 47 570M_ PMR —_ vV 562 150
1986 06 09 0217382 54.142N 168.132W 033 562 50 47 5.60Mp PMR 524HAV — — —
1986 06 18 0805164 51465N 176.833W 041 562 58 6.3 6.00M; PMR 646HAV IV 562 —
1986 06 19 0909092 56.331IN 152.914W 017 562 60 63 540M, PMR 6.75HAV IV 562 —
1986 07 05 0301326 51.248N 179.746W 033 562 56 52 520M; PMR 5.65SHAV — — -
1986 07 19 0431559 53.352N 165.882W 033 562 55 5.1 590M; PMR S5.58HAV IV 562 —
1986 07 19 050408.2 53.339N 165.859W 033 562 5.1 4.5 560M, PMR S5.18HAV IV 562 -
1986 07 19 065317.8 53.600N 167.171W 033 S62 55 57 580M, PMR S595HAV IV 562 —_
1986 07 19 2232360 53.52IN 167.301W 033 562 56 56 560Mg BRK 598HAV V 562 —
1986 07 25 0901326 51.079N 176.137TW 021 562 53 56 530M, PMR S581HAV IV 562 —
1986 07 25 0904 16.3 51.056N 175.996W 020 562 54 56 — —_ Felt 562 —
1986 08 01 210540.1 51.262N 174224W 022 562 55 50 460M, PMR S540HAV IV 562 —
1986 08 03 1329104 51.026N 176.749W 022 562 54 56 560M, PMR S5.89HAV IV 562 —
1986 09 12 235715.6 56.201N 153.405W 031 562 6.1 63 6.00Mg BRK 6.51GS v 562 —
1986 09 16 2057219 56.222N 153.600W 033 562 53 55 5.10M, PMR S587HAV II 562 —_
1986 10 26 0443274 53.758N 170.049W 214 562 54 — 590mp BRK S574HAV —  — —
1986 11 06 1827029 51.242N 176.631W 039 562 51 55 520M. PMR S590HAV IV 562 —
1986 11 14 2142459 51.442N 173.845W 025 562 55 — 4.90M, PMR — - = —
1987 01 05 1211557 52.448N 169.381W 033 74 6.1 67 650Mg BRK 673HAV V 577 —_
1987 02 18 0000525 S51.298N 179.279W 033 74 62 59 550M, PMR 623HAV V 577 —
1987 02 18 0528232 51.344N 179.208W 033 74 5.5 4.7 540M, PMR — m 577 —
1987 02 27 0831544 53470N 167.291W 010 74 62 67 680Mg BRK 689HAV V 577 —
1987 03 21 1041359 52.056N 177.547W 093 74 60 — 6.20Mg BRK 637HAV V 577 —
1987 03 22 0249159 51.594N 173.574W 020 74 59 60 580M_ PMR 6.1SHAV IV 577 —_
1987 04 18 0201388 61.374N 150.656W 068 74 57 — 560Mg BRK 531HAV V 577 —
1987 05 02 192129.6 54.80IN 160.103W 033 74 51 4.6 580M, PMR 526HAV VvV 577 —
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Origin Hypocenter Magnitude Intensity
Date time urc) Latitude Longitude Depth Ref USGS Other Moment MM Ref Felt area
Yr MoDa hm s © © (km) my, Ms M (1,000 km?)
1987 05 06 0406 14.1 51.272N 179.898W 020 74 63 64 6.10M, PMR 6.5THAV v 577 —
1987 05 10 0913906.6 51.394N 179.820W 033 74 50 — 550M_ PMR — — — —_
1987 06 21 0546 10.0 S54.21IN 162.601W 034 74 62 62 6.60M, PMR 6.50HAV v 577 —_
1987 06 21 0555269 54.285N 162.597W 033 74 55 — 540M. PMR — m 577 -
1987 07 05 0923000 S1.486N 174.660W 033 74 55 52 540M, PMR 5.63HAV I 74 -
1987 07 06 002325.6 S51.508N 174.721W 033 74 58 55 580M, PMR 589HAV IV 577 -
1987 07 24 052510.5 56.23IN 153.650W 033 74 55 53 570M; PMR 5.65HAV I 577 —_
1987 08 14 1739322 53416N 169.113W 118 74 57 — — 598HAV IV 74 -
1987 08 22 0509 14.4 52.164N 174.066E 033 74 55 4.8 520M, PMR S521HAV IV 577 —_
1987 09 10 034844.8 51.93IN 176.006W 049 74 5.1 — 5.50M; PMR —_ v 74 —
1987 10 20 0923362 S52.577N 172.320E 033 74 55 5.6 550M, PMR 595HAV — — —_
1987 11 17 084653.3 58.586N 143.270W 010 74 66 69 7.00M;, PMR 7.16HAV v 51 375&
1987 11 17 09138123 58.608N 143.096W 010 74 55 — 5.20M; PMR — _ —_ _
1987 11 18 130155.2 58.642N 143.190W 010 74 52 56 5.60M, PMR 578HAV — — —
1987 11 23 0718205 61.616N 141.323W 005 74 57 50 S540Mp PMR S5S0HAV IV 577 -
1987 11 30 1923 19.5 S58.679N 142.786W 010 74 67 76 7.10Mp PMR 786HAV VI 577 470&
1987 11 30 194826.0 58.239N 142.742W 010 74 59 — 5.60My PMR — Felt 74 —_
1987 12 01 120359.7 57.953N 142.611W 010 74 54 57 5.60M, PMR 577HAV — — _
1988 01 13 010150.2 51.309N 174.654W 033 74 56 52 — 55lHAV = — _ _
1988 01 23 0245357 S1.400N 174.268W 048 74 55 47 — 502HAV — - —
1988 02 07 084658.6 60.296N 152.972W 138 74 56 — 5.60m, BRK 6.46HAV vV 518 175
1988 02 07 1815056 S0.78SN 173.465E 033 74 6.2 60 S590Mg PAS 630HAV IO 578 —_
1988 02 13 235658.7 S50.636N 173.410E 033 74 52 55 — 521HAV — — —_
1988 02 13 235745.6 52.296N 173.379W 054 74 57 — — — I 74 —
1988 02 16 042236.1 51.564N 175041E 033 74 59 57 560M, PMR 598HAV — — —
1988 02 16 0544 38.6 51.495N 175054E 033 74 5.5 50 S500Mp PMR 5.54HAV — —_ —_
1988 02 24 025422.6 S51.723N 176.79TW 060 74 55 — — 534HAV I 74 -
1988 03 06 223538.1 56.953N 143.032W 010 74 68 7.6 740M_ PMR 7.74HAV vV 578 580&
1088 03 06 231438.4 57499N 142.803W 010 74 62 — 6.30M, PMR —_ — — —
1988 03 08 1627 18.8 51.340N 176.862E 033 74 55 55 550M, PMR S581HAV — —_ _
1988 03 25 215820.5 54.776N 159.840W 033 74 54 4.6 590M; PMR — v 74 —
1988 03 29 0831319 52.278N 168.182W 033 74 54 55 5.10M, PMR S579HAV — —_ —_
1988 04 26 0147 35.0 57.534N 143.073W 010 74 54 5.6 590M; PMR 5.83HAV Felt 578 —
1988 05 22 0939559 53.619N 163.267W 033 74 57 57 570M, PMR 595HAV — -— —_—
1988 05 25 140517.6 S50.549N 174.571W 040 74 57 49 5.30Mg BRK 558HAV — —_ —_
1988 11 06 082057.0 51.31IN 178.148W 033 74 55 48 — — m 578 —
1988 11 15 08 41423 52.109N 171.103W 023 74 59 54 550Mg BRK 5.91HAV PFelt 74 —
1988 11 30 085530.6 61.348N 152.270W 144 74 55 — —_ 5.73HAV vV 578 20
1980 01 08 1957060 S51.435N 174.880W 033 74 57 55 570Mg BRK 6.00HAV III 579 —_
1989 01 08 202625.1 S51.432N 174.799W 033 74 5.1 56 570M, PMR 544HAV IO 579 —_
1989 01 08 2237309 S51.393N 174.758W 033 74 56 54 580M; PMR 5.76HAV I 579 —
1989 02 22 102545.2 56.152N 153.642W 033 74 57 58 580M, PMR 595HAV — — —
1989 04 09 050750.6 S51.510N 178.386W 033 74 52 47 570Mp PMR 525HAV I 579 —
1989 04 23 1921064 66.960N 156.289W 006 74 57 5.1 530Mp PMR S545HAV IV 579 -
1989 05 19 022156.3 54.305N 165.574W 104 74 6.1 — 5.40Mg BRK 6.1SHAV v 5719 —_
1989 06 16 105121.5 S7.755N 153.992W 058 74 58 — —_ 5.6THAV v 579 —
1989 07 03 1709558 S51.617N 175.208W 033 74 57 57 570Mg BRK 6.05SHAV IV 579 —
1989 09 04 131458.2 55.543N 156.835W 011 74 6.5 69 690M, PMR 7.06HAV v 5719 —_—
1989 09 20 1319319 S51.184N 178.821E 033 74 55 58 580Mg BRK 6.22HAV Pelt 74 —_
1989 10 07 154829.0 S1.314N 179.028W 020 74 61 67 —_ 6.79HAV IV 579 —
1989 10 07 164230.7 S51.188N 179.234W 033 74 57 59 570M, PMR 6.19HAV I 74 —
1989 10 07 1742364 S51.137N 179.221W 033 74 56 5.7 _ 544HAV — —_ —_
1989 10 07 175247.3 S51.11SN  179.241W 033 74 55 5.6 —_ —_ —_ — _—
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Origin Hypocenter Magnitude Intensity

Date time(uro) Latitude Longitude Depth Ref USGS Other Moment MM Ref Felt area
Yr MoDa hm s ©) ) (km) m, Mg M (1,000 km?)
1989 10 07 18 5040.8 51.076N 179.306W 033 74 5.5 53 540M. PMR 568HAV I 74 —_
1989 10 07 190634.7 51.173N 179.412W 033 74 49 — 5.50Mp PMR —_ —_— — —
1989 10 09 1801078 51.780N 171.869E 026 74 60 §53 540M. PMR 573HAV — _ —_—
1989 12 01 0506 12.1 51.63IN 178.102W 043 74 56 50 S570M, PMR S5.59HAV IV 74 —
1989 12 21 165319.3 6242IN 155.620W 000 74 54 5.5 5.50M; PMR —_ v 579 —_—

INTRODUCTION The Alaska table cannot be considered to be a com-

Only those earthquakes of Modified Mercalli inten-
sity = VI or magnitude > 5.5 are listed in the Alaska
table. Earthquakes without published magnitude or
intensity values and those having intensities < VI
were estimated to fall within the magnitude > 5.5
range if they met the following criteria:

1. Pre-1913 earthquakes (the year instrumental ep-
icenters were first published) had to be well doc-
umented. It is believed that most shocks before
1913 would have to have a magnitude larger
than 5.0 to generate sufficient interest for de-
tailed information to be published;

2. Thehypocenter had to be computed using a set of
phase data comparabie (in terms of reporting
seismograph stations and distances recorded) to
one published in the International Seismological
Summary (ISS) or International Seismological
Centre (ISC) bulletins with a computed magni-
tude > 5.5. The earthquake must have occurred
within 3 years of the ISS or ISC event.

The origin times in the Alaska table may not be
identical to those shown in the source reference. If
not, the listed origin times were estimated from more
accurate sources, such as seismograms, earthquake
phase data, U.S. Weather Service reports, and oth-
ers. Some corrections in dates also were necessary
because all sources did not list the same date.

Many of the published origin times were given in
"local time" (i.e., the time on the clock at the location
reporting the earthquake). Most of these local times
in the 1800's were local solar meridian time. We,
therefore, converted all the local times to UTC.
Other origin-time corrections resulted from differ-
ences between local time and the time that the phase
data were recorded on seismograms. In those
instances, the arrival times published from phase
data were used to compute new origin times.

plete listing of magnitude > 5.5 earthquakes. How-
ever, it is as complete as possible on the basis of the
selection criteria listed above and on the data avail-
able to us. In the early days of seismology, the only
earthquakes recorded were those having large mag-
nitudes or those located near populated centers.
Because of this, the list of earthquakes can be consid-
ered complete only after about 1964, when the instal-
lation of worldwide seismograph stations and the use
of computers allowed the routine computation of
hypocenters and magnitudes for smaller earth-
quakes.

[Reference (Ref.) numbers given in parentheses at the end of
each description refer to sources of data in table 1. Magnitude
values are described in the Introduction, and codes are defined in
table 2.]

1786. Date unknown. Alaska Peninsula. Fol-
lowing an eruption of Pavlof Volcano, and during a
severe earthquake, the north crater of the volcano
collapsed with a tremendous noise. (Ref. 38, 255, 426,
436, 520.)

1788. July 22. Shumagin Islands-Kodiak
Island region, Alaska. Strong ground motion and
landslides occurred on both Kodiak and Unga
Islands. Land subsidence also was reported on
Kodiak near the harbor. The earthquake is described
as “a great shock that ruptured at least a 600-km
segment of the plate boundary” (extending from
Kodiak Island perhaps to Unga Island or beyond). A
tsunami perhaps as high as 10 m inundated Three
Saints Bay and caused extensive loss on Kodiak
Island. Aftershocks on Kodiak Island lasted a month
or longer. (Ref. 38, 426, 456, 520, 610.)

1788. Aug. 7. Unga Island, Alaska. A strong
earthquake may have ruptured the plate boundary
“from Unga to Sanak on Aug. 7. There was such a
terrible flood on Unga Island that many Aleuts were
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killed, and the water rose to 50 sazhens (about 91
m).” The tsunami was much smaller at Pavlof Bay
(on the south coast of the Alaska Peninsula) and did
not affect the north side of Unimak Island. There is
some doubt that this is a second earthquake in 1788
(Ref. 456, 520.)

1792. Date unknown. Kodiak Island, Alaska.
A strong earthquake occurred on Kodiak Island, “con-
tinuing for 18 hours.” All cabins collapsed, and rocks
slid down the hillsides. A vessel that was entering
Three Saints Bay (Kodiak Island) at the time of the
earthquake “encountered a strong agitation and suf-
fered greatly from the unusual and highly anomalous
wave patterns.” (Ref. 456.)

1796. May 20. Umnak Island, Alaska. An
earthquake shook Umnak, and a new island (St.
John Bogoslov) appeared in the Unalaska district. A
rumble resembling shots from a cannon came from
the mountains off the northeast point of Umnak.
Rocks were thrown from the new island as far as
Umnak Island. (Ref. 38, 436, 520.)

1802. Date wunknown. Unalaska Island,
Alaska. Makushin Volcano erupted “with great vio-
lence,” and an earthquake destroyed “a considerable
number of the earth huts.” (Ref. 38, 436, 520.)

1812. Date unknown. Atka Island, Alaska.
Sarychef Volcano erupted, and a violent earthquake
terrified residents on Atka. (Ref. 38, 255, 426, 436,
520.)

1817. Mar. 14. Umnak Island, Alaska. A vio-
lent earthquake occurred. Yunaska Volcano erupted,
sending ash as far as Unimak Island. (Ref. 38, 255,
436, 520.)

1818. Apr. Unalaska Island, Alaska. An earth-
quake occurred following the strong rumbling of
Makushin Volcano. To the residents on Unalaska, it
seemed that the nearby island of Amakhnak had col-
lapsed. (Ref. 38, 436, 520.)

1826. June. Unalaska Island, Alaska. Two vio-
lent earthquakes occurred, during which flames shot
out of Makushin Volcano. (Ref. 38, 255, 436, 520.)

1836. Apr. 14. Pribilof Islands, Alaska. Shocks
were so strong on St. Paul and St. George Islands
that people could not remain standing. The first
shocks collapsed many cliffs on the coast of St.
George and caused others to settle. A barn collapsed
on St. Paul. (Ref. 38, 255, 426, 520.)

1836. Aug. Pribilof Islands, Alaska. The earth-
qguake was less violent and the rumblings were more
muted than the shocks and noises experienced in
April 1836. (Ref. 38, 255, 426, 436, 520.)

1840. Apr. Alaska Peninsula. A strong earth-
quake occurred at Nikolaev Redoubt in Kenai Bay
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(Kenai Village, Cook Inlet). Stoves fell to pieces and
chimneys collapsed. (Ref. 515, 520.)

1843. Deec. 17 (Dec. 16). Sitka, Alaska. At 4
p.m. local time, a strong 3-second earthquake “rent
houses” and moved trees back and forth. Cracking
noises were heard. Two light foreshocks occurred on
Dec. 15 and 16. (Ref. 38, 420, 515, 520.)

1844. Apr. 13. Kodiak Island, Alaska. A strong
earthquake accompanied by a loud noise occurred at
Pavlof (St. Paul) Harbor. The shock continued for
more than 2 minutes and sent residents fleeing from
their homes. Older residents reported this shock was
the strongest in memory. The epicenter is uncertain.
(Ref. 456, 515, 520.)

1847. Date unknown. Sitka, Alaska. This
earthquake generally was felt along the Alaska coast
and was severe at Sitka. The Governor's mansion
was destroyed. Flame and ashes arose from the sum-
mit of Mount St. Elias. The epicenter is uncertain
(Ref. 38, 436, 520.)

1847. Apr. 16, 16 UTC. Chirikof Island,
Alaska. A large earthquake on Ukamok (Chirikof
Island) cracked the ground in many places and col-
lapsed cliffs. On Unga Island, Alaska, a “fairly large”
earthquake occurred early in the morning. At 10 a.m.
(20 UTC), it “grew” to the point that it was impossi-
ble to remain standing. At about the same time, a
large earthquake was felt on the Alaska Peninsula.
These two events, 4 hours and 320 km apart in time
and space, are considered to describe one
earthquake; however, the possibility exists that two
earthquakes occurred. (Ref. 515, 456, 520.)

1848. Mar. 30. Sitka, Alaska. A large earthquake
knocked down chimneys, damaged stoves, and cracked
stones on many houses. The 15-second shock, which
was accompanied by a muffled underground noise,
terrified residents. The trembling continued almost
without interruption until Apr. 27. (Ref. 515, 520.)

1848. Jumne 30. Chirikof Island, Alaska. An
earthquake on Ukamok (Chirikof Island) began about
midnight. Several minutes later, the earth shook so
hard that it was impossible to remain standing. It
was accompanied by a wind-like noise and a rum-
bling. (Ref. 456, 515, 520.)

1866. Sept. 6. Kodiak Island, Alaska. A violent
earthquake struck Pavlof (St. Paul) Harbor. It “half
destroyed” the landing on Woody Island and dam-
aged many buildings, stoves, and chimneys. Huge
rocks were thrown down the mountains. (Ref. 38,
426, 515, 520.)

1868. May 15. Shumagin Islands, Alaska.
“During a slight earthquake the elevation is said to
have amounted locally at Unga to over 20 feet.” (Ref.
38, 420, 610.)
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1872. Aug. 23. Aleutian Islands region,
between the Andreanof and Fox Islands,
Alaska. It is suggested that, on Aug. 23, a tectonic
displacement of the Aleutian continental shelf or
slope was accompanied by an earthquake of large
magnitude. A tsunami of 1.3 m was observed in Hilo
harbor, lesser heights were observed at Hanalei,
Honolulu, and Nawiliwili, Hawaii. It was also
recorded at Honolulu, Hawaii; Astoria, Oreg.; and
San Francisco and San Diego, Calif. From the reports
of the arrival of the tsunami in Hawaii and mari-
graphic evidence of its arrival in Oregon and Califor-
nia, its source has been determined to be off the
Aleutian Islands. (Ref. 516, 610.)

1878. Aug. 29. Unalaska Island, Alaska. The
village of Makushin was destroyed by an earthquake.
Major volcanic eruptions and earthquakes occurred
on several Aleutian islands in late August and early
September 1878. (Ref. 38, 426, 463, 520.)

1880. Sept. 29, 04 UTC (Sept. 28). Chirikof
Island, Alaska. A major earthquake occurred, fol-
lowed by three severe aftershocks at 07, 13, and 23
UTC. Many deep fissures 38-51 cm in width were
observed on Chirikof after the shocks. In a one-story
log cabin, shelves were thrown from walls, a brick
stove was upset, flooring was twisted out of shape,
and heavy barrels were pitched from one side of the
room to the other. Outside, no one was able to
remain standing owing to a violent jerking and
rotary motion of the earth, which continued for at
least 20 minutes.

At low tide, the sea rose several times and traveled
onshore about 55 m. On the south side of the island,
a small, shallow creek widened about 2 m, and its
depth increased. On the southwest shore of the
island, heavy breakers were observed where they had
not been seen previously. On the west side of the
island, the tide did not rise as high as before the
shocks. From the beginning of the earthquake series
through Oct. 16, 1880, an uninterrupted trembling
motion, interspersed with heavy subterranean rum-
bling sounds, was observed.

During these earthquakes, the northwest part of
the island, bounded by a northeast-trending fault,
tilted to the southeast. The fault on the southeast
boundary displaced vertically about 1.8 m. Evidence
of this faulting is still preserved in dammed streams
and uplifted, wave-cut terraces. (Ref. 426, 463, 520.)

1880. Oct. 26. Sitka, Alaska. A severe earth-
quake along with cracking and splitting earth noises
occurred at Sitka. At the warm springs 32 km south-
east of Sitka, the springs spouted like geysers. The
shocks were severe at Whale Bay, about 58 km
southeast, and a “tidal wave of huge dimensions ran

49

into the bay.” The shock was violent on Tihiagreff
Island (north of Baranof Island). At Hoonah village,
people were thrown around “like chips in an eddy.”
Aftershocks continued through Nov. 14. (Ref. 426,
463.)

1883. Oct. 6. Alaska Peninsula. Mount St.
Augustine burst into volcanic activity. It was accom-
panied by a severe earthquake and tsunami. A wave
estimated at 7.6-9.1 m flooded Port Graham, fol-
lowed by 2 waves of lesser height (Ref. 38, 426.)

1896. Late May. Prince William Sound
region, Alaska. About 12 km north of Orca, this
severe earthquake bent trees almost to the breaking
point and made it difficult to remain standing. Waves
appeared in the ground. Water in the creek splashed
from one side to the other. (Ref. 38, 420, 426.)

1898. Aug. 1. Susitna Station, Alaska. Trees
swayed violently. (Ref. 420.)

1899. July 11 or July 14. Cook Inlet, Alaska. A
“severe” earthquake occurred at Tyonek. Possibly,
there is a misprint in the date in ref. 420 (the table in
ref. 420 lists earthquakes in chronological order, but
the July 11 event is listed between two events on July
14), and the date should be July 14, 1899 (magnitude
7.2, epicenter at lat 60°N., long 150°W.). Tyonek is
located at lat 61°N., long 151°W. (Ref. 38, 412, 420.)

1899. Sept. 4, 00 22 UTC (Sept. 3). Near Cape
Yakataga, Alaska. During September, the Yakutat
Bay region was shaken by a series of severe
earthquakes. The first earthquake at 00 22 UTC was
moderately strong at Yakutat but was extremely vio-
lent at Cape Yakataga, about 160 km west. The
shock broke off the tops of trees, generated land-
slides, and raised the ocean beach about 1 m.
Although no loss of life or property occurred in the
region, reported effects include uplift of the coast,
landslides, difficulty in standing upright, water
waves on the bay, and shaking of houses. Faulting
probably occurred at Cape Yakataga. The shock was
felt at about 30 known locations, the most distant on
the lower Yukon River, about 1,100 km from Yakutat
Bay. Strong aftershocks were observed on Sept. 4.
Magnitude of first shock, 8.3 Mg CFR. (Ref. 38, 404,
412, 420, 424.)

1899. Sept. 10, 17 04 and 21 41 UTC. Yakutat
Bay, Alaska. During September, the Yakutat Bay
region was shaken by a series of major earthquakes,
the most violent of which were felt at all settlements
within a radius of 400 km. Several heavy shocks
occurred on Sept. 4 and 10, but the main earthquake
that caused great topographic changes occurred at 21
41 UTC, Sept. 10 (see fig. 8.)

A U.S. Geological Survey team did not study the
region until 6 years after the shocks, but the topo-
graphic changes were obvious. Dead barnacles and
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other shellfish were found everywhere, and several
uplifted beaches were observed. A maximum uplift of
14.5 m occurred on the west coast of Disenchantment
Bay, and changes of 5 m or more affected a large
area. Subsidence of as much as 2 m was observed in
a few areas. Phenomena observed included surface
faulting, avalanches, fissures, spouting from sand
craterlets, and slight damage to buildings. A destruc-
tive tsunami 10.6 m in height occurred in Yakutat
Bay, and tsunamis also were observed at other places
along the Alaskan coast.

The earthquake altered the regimen of glaciers in
the area. The shattering of Muir Glacier started the
rapid discharge of icebergs and the later retreat of
this and other ice tongues in Glacier Bay. Avalanch-
ing resulted in the later advance of at least nine gla-
ciers in Yakutat Bay and perhaps many others in
more remote regions. Some severely crevassed glacier
fronts, which were found 6 years later, had taken
several years for the fractured parts to reach the sea.

The first earthquake on Sept. 10 lasted 90 seconds
and was heavier at Yakutat than that of Sept. 4 (00
22 UTC). It was strong enough to throw people off
their feet at Disenchantment Bay. The main earth-
quake on Sept. 10 was felt over a largely unsettled
region, and so the total felt area is unknown. Pros-
pectors camped on Disenchantment Bay felt over 50
shocks on Sept. 10, two of which were strong.
Residents at Yakutat village also described as severe
two of the many shocks observed on that day. Ten or
more earthquakes were felt in the Coast and Geo-
detic Survey camp near the Copper River delta, and
several of them were violent. Several shocks were
also felt on Sept. 10 in the Chugach Mountains near
Prince William Sound; five were reported about 300
km to the northeast on the Yukon River; and several
were felt to the southeast at Juneau and Skagway.
Many large aftershocks occurred in September and
the following months. Magnitude 7.8 Mg CFR (first
shock), 8.6 Mg CFR (second shock). (Ref. 38, 404,
420, 426.)

1899. Sept. 16 (Sept. 15). Yakutat Bay, Alaska.
Two strong earthquakes were felt at Yakutat village,
each lasting as long as it took to run outdoors. At
Skagway, this shock was more pronounced than
those of Sept. 4 and 10. A section of one of the long
piers at Skagway sank into the water. Several build-
ings moved “a foot or two” on their foundations, and
two small buildings toppled. (Ref. 420.)

1899. Sept. 23, 11 04 and 12 50 UTC. Near the
Copper River delta, Alaska. Eight shocks were
noted in the Coast and Geodetic Survey camp, one of
which was strong enough to awaken everyone in the
camp. A plumb bob vibrated through 25 cm from
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northwest to southeast; the vibrations were distinct
and slow. Possibly felt at Sitka. (Ref. 412, 420.)

1900. Oct. 9. Kodiak Island region, Alaska.
The wharf at Woody Island was partly destroyed;
chimneys, windows, and crockery were destroyed in
Kodiak. About 50 slight aftershocks continued
through the next day. Felt along all of southern
Alaska and probably to the west of Kodiak. Magni-
tude 8.3 Mg CFR. (Ref. 420, 424, 477.)

1901. Dec. 30. Kenai, Alaska. A strong volcanic
eruption occurred. The accompanying earthquake
caused several tsunamis. This event is listed as
“destructive” in Ref. 426. (Ref. 38, 426.)

1901. Dec. 31 (Dec. 30). Cook Inlet, Alaska. A
strong volcanic eruption occurred. The accompanying
earthquake caused several tsunamis. Magnitude 7.8
Mg CFR. (Ref. 38, 477.)

1902. Jan. 1 (Dec. 31, 1901). Fox Islands,
Aleutian Islands, Alaska. Magnitude 7.8 Mg CFR.
(Ref. 404.)

1903. June 2. Southwest Alaska. Magnitude
8.3 Mg CFR. (Ref. 38, 477.)

1904. Aug. 27. Rampart, Alaska. Buildings
swayed and cracked. Magnitude 8.3 Mg CFR, 7.7 Mg
GR, 7.8 mp, ABE. (Ref. 38, 477.)

1905. Feb. 14 (Feb. 13). Andreanof Islands,
Aleutian Islands, Alaska. Magnitude 7.9 Mg CFR,
7.7 Mg GR, 7.5 my, ABE. (Ref. 477.)

1906. Aug. 17 (Aug. 16). Rat Islands, Aleutian
Islands, Alaska. Magnitude 8.3 Mg CFR, 8.0 Mg
GR. (Ref. 477.)

1907. Sept. 2. Aleutian Islands, Alaska. Mag-
nitude 7.4 Mg GR, 7.3 m}, ABE. (Ref. 477.)

1908. Feb. 14. Prince William Sound, Alaska.
This earthquake was strong at Valdez, where it upset
bottles and vases and threw objects from shelves in
all the stores. The Valdez-Sitka and Valdez-Seward
submarine cables were broken close to Valdez, well
inside Valdez Narrows. A ship approaching the Val-
dez dock reported it “felt as though the ship struck
on bottom.” Also felt at Cordova, Ellamar, Katalla,
Landlock, and Latouche. (Ref. 38, 420.)

1908. May 15 (May 14). Southeast Alaska. At
Katalla, the ceiling in one house was cracked, furni-
ture was displaced, and dishes were knocked from
shelves. Rockslides were reported at Cape Yakataga.
Felt from Sitka to Seward. Magnitude 7.0 Mg GR,
7.1 my, ABE. (Ref. 38, 258, 420.)

1909. Feb. 16. Near Yakutat, Alaska. This
earthquake was felt more strongly at Skagway
and Yakutat than at Juneau, Seward, and Sitka.
(Ref. 420.)

1910. Sept. 9 (Sept. 8). Rat Islands, Aleutian
Islands, Alaska. The earthquake displaced furniture
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FIGURE 8.—Isoseismal map for the Yakutat Bay, Alaska, earthquake of September 10, 1899. This map is a simplified version of figure 4
in reference 424 of table 1.

in some houses. Magnitude 7.1 Mg GR, 7.1 m;, ABE.
(Ref. 38, 4717.)

1911. Sept. 17 (Sept. 16). Rat Islands, Aleu-

tian Islands, Alaska. Magnitude 7.0 my; ABE.
(Ref. 412.)

1911. Sept. 22 (Sept. 21). Prince William
Sound region, Alaska. This severe earthquake
broke a submarine cable near Valdez, close to a point
where the cable was broken in the earthquake of
Feb. 14, 1908. Objects fell from shelves at Valdez.
Large rockslides occurred at the head of the sound.
At Golden, on the shores of Wells Bay in northern
Prince William Sound, rockslides buried a gulch. One

huge slide, carrying with it a part of a small glacier,
“passed within a few hundred feet of the town.” The
shock also was “heavy” in the mountains of Kenai
Peninsula, which borders the western shore of Prince
William Sound. An observer north of Kenai Lake
reported that it was difficult to remain upright, trees
swayed, and rocks rolled down the mountain slopes.
Several aftershocks were observed in the area. (Ref.
38, 258, 420.)

1911. Nov. 13. Near Islands, Aleutian Islands,
Alaska. Magnitude 7.0 m,, ABE. (Ref. 428.)

1912. Jan. 4. Andreanof Islands, Aleutian
Islands, Alaska. Magnitude 7.0 Mg GR, 7.0 my

ABE. (Ref. 258.)
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1912. June 10. Cook Inlet, Alaska. Magnitude
7.0 Mg GR, 7.3 m}, ABE. (Ref. 258.)

1912. July 7 (July 6). Central Alaska. This
earthquake was violent at Fairbanks and strong at
Kennicott. The earth “heaved and rolled” at the
north base of Mount McKinley, and the country was
scarred with landslides. Magnitude 7.4 Mg GR, 7.3
mp, ABE. (Ref. 38, 437.)

1919. Dec. 15 (Dec. 14). Juneau area,
Alaska. Buildings were badly shaken by “one of the

heaviest earthquakes experienced here in years.”
(Ref. 38, 272.)

1923. May 4. Alaska Peninsula area, Alaska.
Magnitude 7.0 my, ABE. (Ref. 432.)

1925. Feb. 23. Gulf of Alaska. Several chimneys
were destroyed and walls were cracked at Anchorage
and Seward. One bridgehead was cracked, and the
submarine cable between Seward and Valdez was
severed. Part of a dock collapsed at Valdez. Two
shocks, the second of which was stronger, followed
the first within a few seconds. Several aftershocks
were observed to Feb. 28. (Ref. 38, 218, 265, 610.)

1926. Oct. 13, 19 08 UTC. Andreanof Islands,
Aleutian Islands, Alaska. Magnitude 7.1 Mg GR,
7.1 my, ABE. (Ref. 432.)

1927. Oct. 24. Southeast Alaska. Submarine
cables were broken between Petersburg and Wrangell
and between Juneau and Skagway. At Sitka, cracks
formed in buildings and people were thrown from
their feet. Near Hoonah, water in Icy Straits was
“churned and muddy,” and strong “tide rips” were
reported on Cross Sound. A few windows were
broken at Juneau, and several hundred were broken
at Petersburg. At Seattle, Wash., small waves were
observed on water in swimming pools. Felt through-
out southeast Alaska, west to Cordova, and to the
north of Fairbanks. Magnitude 7.1 Mg GR, 7.1 my,
ABE. (Ref. 38, 218, 432, 477.)

1928. June 21. Gulf of Alaska. Three distinct
shocks were felt in the Cordova area, the second of
which was the strongest. Men were thrown from
their bunks 48 km north of Cordova; plaster cracked
at Cordova; and landslides occurred at several places
in the mountains. The earthquake was “heavy” at
Valdez. Also felt at Anchorage, Chickaloon, Mata-
nuska, and Seward. Magnitude 7.0 Mg GR, 7.3 m;
ABE. (Ref. 1, 258, 477.)

1929. Jan. 21. Near Fairbanks, Alaska. The
first earthquake was the most severe at Fairbanks,
where it lasted several seconds. Windows were bro-
ken, furniture was displaced, and many residents
rushed into the streets. Heavy rumbling was heard.
The shocks lasted about 4 hours and continued into
the next day. (Ref. 2, 258.)
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1929. Mar. 7, 01 34 UTC (Mar. 6). Fox Islands,
Aleutian Islands, Alaska. This earthquake was felt
onboard several ships at sea and severely at Dutch
Harbor, Alaska. A small tsunami was recorded at
Hilo, Hawaii. Magnitude 8.3 Mg CFR, 8.1 Mg GR, 7.9
myp, ABE. (Ref. 2, 432, 610.)

1929. dJuly 5, 14 19 UTC. Andreanof Islands,
Aleutian Islands, Alaska. Magnitude 7.0 Mg GR,
6.9 my, ABE. (Ref. 432.)

1929. July 7. Andreanof Islands, Aleutian
Islands, Alaska. Magnitude 7.3 Mg GR, 7.4 my
ABE. (Ref. 432.)

1929. Dec. 17, 10 58 UTC. Near Islands area,
Aleutian Islands, Alaska. Magnitude 7.6 Mg GR,
7.4 my, ABE. (Ref. 432.)

1931. May 30, 11 34 UTC. Attu Island, Alaska.
The earthquake broke dishes and overturned small
objects on Attu. Almost all canned goods in a store
were thrown to the floor. (Ref. 38, 265.)

1932. Mar. 25, 23 58 UTC. South-central
Alaska. This earthquake was strongest at Seward,
where it broke a water main; landslides occurred on
the railroad to the north. (Ref. 5, 38, 258.)

1933. Jan. 4 (Jan. 3). Southern Alaska.
Ground cracks formed in the streets of Seward and
at several other points in Alaska. The valley leading
north from Seward was noticeably disturbed; cracks
formed in the Forestry Bureau road for a distance of
about 32 km to Kenai Lake. Felt at several towns in
the region. Magnitude 7.0 Mg GR, 7.1 m}, ABE. (Ref.
6, 38, 258, 477.)

1933. Apr. 27 (Apr. 26). Near Anchorage,
Alaska. Houses were shaken from their foundations
at Old Tyonek, west of Anchorage across Cook Inlet.
Plate-glass windows were broken in several stores in
Anchorage, and merchandise tumbled from shelves.
Telegraph lines were down for a distance of 80 km
from Anchorage. The shock was felt strongly on
Kodiak Island and along the Aleutian Islands. Many
aftershocks occurred. Magnitude 7.0 Mg GR, 7.1 my,
ABE. (Ref. 6, 38, 258.)

1934. May 4 (May 3). Southern Alaska. At
Anchorage, windows were broken, stock in stores was
jarred from shelves, and telephone lines were
“knocked out of commission.” Felt at several towns in
the region. (Ref. 7, 258.)

1934. May 14. Kodiak Island region, Alaska.
Kodiak and Whale Islands were shaken severely.
Plaster cracked at Kodiak and stock fell from
shelves. A landslide occurred near Kodiak. The shock
“probably was almost as severe” on Afognak and
Whale Islands. (Ref. 7, 258.)

1935. Feb. 22. Near Islands, Aleutian
Islands, Alaska. Magnitude 6.9 Mg GR, 6.7 my
ABE. (Ref. 258.)
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1936. Oct. 23 (Oct. 22). Near Anchorage,
Alaska. The earthquake was described as the stron-
gest shock in three years at Anchorage, where
property loss was estimated at $500. The shock was
described as “heavy” at Seward and “strong” at
Susitna. Many aftershocks occurred. (Ref. 9, 265.)

1937. July 22. Central Alaska. Only slight
damage was caused by this major earthquake
because the epicentral area was sparsely populated.
Fairbanks sustained considerable minor damage,
consisting mostly of broken windows and loss of mer-
chandise in stores. Slight damage also was reported
at Anchorage, about 580 km south of Fairbanks. At
Salcha Bluff, southeast of Fairbanks, the highway
was blocked for several meters by a landslide. Near
there, mud boils appeared and cracks as wide as 38
cm formed. Water in the nearby slough rose consider-
ably above its normal level and did not subside for
several days.

At mile 33 station of the Alaska Road Commission,
a two-story log structure was knocked askew and
several windows were broken. About 22 km from
Fairbanks, small cracks formed in the road, and near
the mile 18 roadhouse, silt and sand from many
cracks covered the highway. The main earthquake
was felt over most of central Alaska. Aftershocks
occurred for several months. Magnitude 7.3 Mg GR.
(Ref. 10, 265.)

1938. Nov. 10. Shumagin Islands region,
Alaska. A major submarine earthquake, centered in
a sparsely populated area, was felt strongly at False
Pass, Unimak Island. It also was reported at Port
Moller and Anchorage. The earthquake generated a
small tsunami, which was recorded at Dutch Harbor,
Seward, and Sitka, Alaska, and at Hilo and Hono-
lulu, Hawaii. Magnitude 8.7 Mg CFR, 8.3 Mg GR, 8.2
my, ABE. (Ref. 11, 38, 432, 610.)

1938. Nov. 17 (Nov. 16). Alaska Peninsula
area, Alaska. Magnitude 7.2 Mg GR, 7.2 m;, ABE.
(Ref. 432.)

1940. Apr. 16, 06 07 UTC (Apr. 15). Near
Islands, Aleutian Islands, Alaska. Magnitude 7.1
Mg GR, 7.1 mp, ABE. (Ref. 432.)

1940. Apr. 16, 06 43 UTC (Apr. 15). Near
Islands, Aleutian Islands, Alaska. Magnitude 7.2
Mg GR. (Ref. 432.)

1940. July 19, 16 27 UTC. Kenai Peninsula
area, Alaska. Slight damage occurred at Anchorage,
where walls were cracked and small objects were dis-
placed. (Ref. 13, 38.)

1940. Aug. 22 (Aug. 21). Near Unalaska
Island, Alaska. Magnitude 7.1 Mg GR, 7.2 m}, ABE.
(Ref. 258.)

1941. July 30 (July 29). Kenai Peninsula
area, Alaska. At Anchorage, one building was

shaken from its foundation and four “pipes” (prob-
ably water pipes) were broken. Plaster fell, dishes
broke, windows cracked, and stock toppled to the
floor. Three aftershocks were observed. (Ref. 14,
38, 258.)

1943. Novw. 3. South-central Alaska. This earth-
quake was felt at Anchorage, where an abrupt, heav-
ing motion swung doors and rattled windows.
Magnitude 7.3 Mg GR, 7.2 mp, ABE. (Ref. 38, 432.)

1944. Dec. 12 (Dec. 11). Rat Islands, Aleutian
Islands, Alaska. Magnitude 7.0 Mg GR, 7.1 my
ABE. (Ref. 258.)

1946. Jan. 12. Gulf of Alaska. Magnitude 7.2
Mg GR, 7.2 m;, ABE. (Ref. 432.)

1946. Apr. 1, 12 28 UTC. Unimak Island
region, Alaska, southeast of Scotch Cap Light-
house. This major earthquake caused only minor
damage to buildings on Unimak Island, but it gener-
ated a tsunami that devastated the lighthouse and
swept away its five occupants. The height of the
wave at the lighthouse was estimated at about 35 m.
Tsunami damage also occurred at Dutch Harbor and
Ikatan Island in the Aleutian Islands, on the west
coasts of North and South America, and in Hawaii.
At Hilo, Hawaii, the tsunami took 159 lives and
caused $26 million loss to property. The tsunami
caused one death in California. Magnitude 7.4 Mg
GR, 7.2 my, ABE. (Ref. 19, 38, 432, 533, 610.)

1946. Nov. 1 (Oect. 31). Andreanof Islands,
Aleutian Islands, Alaska. Magnitude 7.0 Mg ABE,
6.9 mp ABE. (Ref. 258.)

1947. Oct. 16 (Oct. 15). Fairbanks area,
Alaska. This major earthquake centered southeast of
Nenana on the Salcha River fault. Small fissures
formed in the ground near the Nenana Airport,
southwest of Fairbanks. Streets “upheaved” at
Nenana in several places, and several long cracks
formed in the ground. Cracks in river mud and ice
occurred from Shaw Creek on Richardson Highway
to the headwaters of the Kantishna and Tolavana
Rivers. Cracks 56 cm wide, as much as 30 cm deep,
and several meters long were reported about 24 km
below Chena Bluffs on the Tanana River. A few pres-
sure ridges were observed where large, frozen blocks
came together.

Alaska Railroad officials reported that rails were
bent between Julius, Nenana, and Browne, and that
some changes were observed in the elevation of the
roadbed. Landslides occurred on the Richardson
Highway, and rockslides were observed between Fair-
banks and Nenana on the Tanana River.

In Fairbanks, merchandise in stores was damaged
heavily, many windows were broken, and a powerline
short-circuit occurred near the University of Alaska.
Changes in the flow of water in several wells were
reported both at Fairbanks and Nenana. Trees and
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poles were shaken violently. At the town of Clear,
south of Nenana, some prefabricated buildings were
damaged.

The felt area is rather well defined to the south
and west but is uncertain to the north and east
because of the sparse population. The earthquake
was felt over most of central and southern Alaska
and at two places in the Yukon Territory of Canada,
an area within a radius of about 500 km of the epi-
center. This earthquake series consisted of more than
200 foreshocks and aftershocks. The strongest after-
shock occurred on Oct. 20. Magnitude 7.0 Mg GR, 6.9
mp, ABE. (Ref. 20, 38, 260.)

1948. May 14. Alaska Peninsula area, Alaska.
Magnitude 7.5 Mg GR, 7.3 mp ABE. (Ref. 432.)

1949. Sept. 27. Gulf of Alaska. Magnitude 7.0
my, ABE. (Ref. 258.)

1951. Feb. 13. Alaska Peninsula area, Alaska.
Magnitude 7.1 Mg GR, 7.1 m;, ABE. (Ref. 432.)

1952. Dec. 7 (Dec. 6). Shemya Island, Alaska.
This earthquake disconnected a water main and elec-
trical cables and cracked a cement floor at Shemya
Air Force Base. (Ref. 25, 38, 265.)

1953. Jan. 5 (Jan. 4). Near Islands area,
Aleutian Islands, Alaska. Felt on Attu Island,
Alaska. Magnitude 7.0 my, ABE. (Ref. 26, 432.)

1954. Oct. 3. Kenai Peninsula, Alaska. At
Anchorage, the violent shaking broke water connec-
tions in two 14-story buildings. North of Potter, more
than 42 m of railroad track was “knocked out of
commission.” Minor landslides spilled down on the
Seward-Anchorage Highway. Cracks in concrete
walls, fallen plaster, and shattered plate-glass win-
dows were reported at Anchorage, Homer, Kenai,
Seward, Sterling, and Valdez. Magnitude 6.5 Ukn
BRK. (Ref. 27, 38, 447.)

1957. Mar. 9, 14 22 UTC. Andreanof Islands,
Aleutian Islands, Alaska. This great earthquake
destroyed two bridges on Adak Island, damaged
houses, and left a 4.5-m crack in a road. On Umnak
Island, part of a dock was destroyed, and Mount
Vsevidof erupted after being dormant for 200 years.
Further, this shock generated a 15-m tsunami that
smashed into the coastline at Scotch Cap and an 8-m
tsunami that washed away many buildings and dam-
aged oil lines extensively at Sand Bay. This tsunami
continued to Hawaii, where it destroyed two villages
and inflicted about $5 million in property damage on
Oahu and Kauai Islands. The tsunami also caused
minor damage in San Diego Bay, Calif., before travel-
ing to such distant countries as Chile, El Salvador,
Japan, and other areas in the Pacific region. More
than 300 aftershocks were reported along the south-
ern edge of the Aleutians, from Unimak Island to
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Amchitka Pass. Magnitude 7.7 mp ABE, 8.3 Ukn
PAS. (Ref. 30, 38, 479, 610.)

1957. Mar. 9, 20 39 UTC. Fox Islands,
Andreanof Islands, Alaska. Felt on Adak Island.
Magnitude 7.1 Ukn PAS, 7.0 mp ABE. (Ref. 30,
432, 479.)

1957. Mar. 11, 09 58 UTC (Mar. 10). Fox
Islands, Aleutian Islands, Alaska. Magnitude 6.9
Ukn PAS, 7.1 Ukn BRK, 6.9 m}, ABE. (Ref. 432.)

1957. Mar. 11, 14 55 UTC. Andreanof Islands,
Aleutian Islands, Alaska. Felt on Adak and
Umnak Islands. Magnitude 7.0 mjy ABE, 6.7 Ukn
PAS, 7.1 Ukn BRK. (Ref. 30, 479.)

1957. Mar. 12, 11 44 UTC. Andreanof Islands,
Aleutian Islands, Alaska. Felt on Adak and
Umnak Islands. Magnitude 7.1 mjp ABE, 7.3 Ukn
PAS. (Ref. 30, 479.)

1957. Mar. 14, 14 47 UTC. Andreanof Islands,
Aleutian Islands, Alaska. Felt on Adak Island.
Magnitude 7.0 mp ABE, 7.2 Ukn PAS, 7.4 Ukn BRK.
(Ref. 30, 479.)

1957. Mar. 16, 02 34 UTC (Mar. 15).
Andreanof Islands, Aleutian Islands, Alaska.
Felt on Adak Island. Magnitude 7.0 mp ABE, 6.7
Ukn PAS. (Ref. 30, 479.)

1957. Mar. 22, 14 21 UTC. Fox Islands, Aleu-
tian Islands, Alaska. Magnitude 6.9 my, ABE, 7.0
Ukn PAS, 7.0 Ukn BRK. (Ref. 432.)

1957. Apr. 10, 11 29 UTC. Kodiak Island
region, Alaska. Magnitude 7.0 my ABE, 7.1 Ukn
PAS, 7.2 Ukn BRK. (Ref. 432.)

1957. Apr. 19, 22 19 UTC. Fox Islands, Aleu-
tian Islands, Alaska. Magnitude 6.5 Mg ABE, 7.1
my ABE. (Ref. 265.)

1957. June 13. Andreanof Islands, Aleutian
Islands, Alaska. Magnitude 6.7 mp ABE. (Ref. 265.)

1958. Apr. 7. Central Alaska. A major earth-
quake on this date caused mud flows, widespread
breakage of lake and river ice, and formation of
many ground cracks within a 65- to 80-km radius of
Huslia (west of Fairbanks). Observers also reported
pressure ridges, thawing of ice on lakes, and craters
6 m across and about 2 m deep in the ground.
Ground cracks occurred at Tanana. Minor damage to
roofs and foundations of buildings was reported at
Huslia. Slight damage also was observed at several
central Alaska towns. Magnitude 7.3 Ukn PAS, 7.1
my, ABE. (Ref. 31, 447.)

1958. July 10, 06 15 UTC (July 9). Southeast
Alaska, This was the largest earthquake in south-
east Alaska since the Yakutat shocks of 1899. The
only permanent settlement in the epicentral region
was Yakutat; therefore, effects on man-made works
were moderate for such a large earthquake. On
Khantaak Island (in Yakutat Bay), three persons
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were killed when the north end of the island slumped
into the sea, and two people were missing and pre-
sumed dead in Lituya Bay from a wave generated by
the collapse of 300 million m3 of rock into Gilbert
Bay. At Yakutat, bridges, docks, and oil lines were
damaged, a water tower fell, and a few cabins were
destroyed. Many sand blows and ground fissures
were observed on the low coastal plain southeast of
Yakutat, and large landslides were reported in the
mountains. A cabin collapsed and the ground was fis-
sured at Dry Bay (East River); many sand blows and
ground cracks occurred at Dry Bay (Akwe River); and
submarine cables were severed in the Haines-Skag-
way area and at Lena Point (north of Juneau). Slight
damage also occurred at Auke Bay, Baranof, Juneau,
Pelican, and Sitka.

A massive rockslide at the head of Lituya Bay
caused water to surge about 530 m, generating a
“gravity wave” that swept out of the bay. A fishing
boat anchored in Anchorage Cove was carried in
front of the largest wave crest, and those onboard
estimated they cleared La Chaussee Spit (at the
mouth of Lituya Bay) by 30 m or more. Two people
on another fishing boat disappeared after being
caught in the huge wave. This major earthquake was
felt over a large area of southeast Alaska, as far
south as Seattle, Wash., and east to Whitehorse, Y.T.,
Canada (see fig. 9). Magnitude 7.1 m}, ABE, 7.9 Ukn
PAS, 8.0 Ukn BRK. (Ref. 31, 38, 448, 533, 610.)

1960. Nov. 13 (Nov. 12). Fox Islands, Aleutian
Islands, Alaska. Magnitude 7.1 m; ABE, 7.0 Ukn
PAS, 7.2 Ukn BRK. (Ref. 432.)

1961. Sept. 5. Kenai Peninsula, Alaska. Slight
damage in the form of cracked plaster and broken
dishes and mirrors occurred at Seward. The shock
also was felt at several other towns in the region.
Magnitude 5.75 Ukn BRK. (Ref. 34, 447.)

1962. Oct. 21 (Oct. 20). Anchorage area,
Alaska. Slight damage to telephone lines, merchan-
dise in stores and houses, and plaster was observed
in the Anchorage-Girdwood-Wasilla area. Also felt at
Kenai, Soldotna, and Susitna Station. (Ref. 35, 447.)

1963. June 24 (June 23). Cook Iniet, Alaska.
At Seldovia, a brick chimney toppled; at Homer, a
ceiling beam burst and posts were torn from the
ground; and at Barbara Point (8 km north of Sel-
dovia), a heavy fireplace slab was displaced about 15
cm, and a concrete foundation was cracked. Rock-
slides were observed in the area. The shock also was
felt at Anchorage, Cordova, and Homer area. Magni-
tude 6.5-6.75 Ukn BRK. (Ref. 36, 447.)

1964. Feb. 6, 13 07 UTC. Near Chirikof
Island, Alaska. Magnitude 7.1 m; ABE, 6.9 Ukn
PAS, 6.9 Ukn PAL, 6.6 Ukn BRK. (Ref. 37, 432.)
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1964. Mar. 28 (Mar. 27). Prince William
Sound, Alaska. This great earthquake and ensuing
tsunami took 125 lives (tsunami 110, earthquake 15),
and caused about $311 million in property loss.
Earthquake effects were heavy in many towns,
including Anchorage, Chitina, Glennallen, Homer,
Hope, Kasilof, Kenai, Kodiak, Moose Pass, Portage,
Seldovia, Seward, Sterling, Valdez, Wasilla, and
Whittier.

Anchorage, about 120 km northwest of the epicen-
ter, sustained the most severe damage to property.
About 30 blocks of dwellings and commercial build-
ings were damaged or destroyed in the downtown
area. The J.C. Penney Company building was dam-
aged beyond repair; the Four Seasons apartment
building, a new six-story structure, collapsed; and
many other multistory buildings were damaged
heavily. The schools in Anchorage were almost devas-
tated. The Government Hill Grade School, sitting
astride a huge landslide, was almost a total loss.
Anchorage High School and Denali Grade School
were damaged severely. Duration of the shock was
estimated at 3 minutes.

Landslides in Anchorage caused heavy damage.
Huge slides occurred in the downtown business sec-
tion, at Government Hill, and at Turnagain Heights.
The largest and most devastating landslide occurred
at Turnagain Heights. An area of about 130 acres
was devastated by displacements that broke the
ground into many deranged blocks that were col-
lapsed and tilted at all angles. This slide destroyed
about 75 private houses. Water mains and gas,
sewer, telephone, and electrical systems were dis-
rupted throughout the area.

The earthquake was accompanied by vertical dis-
placement over an area of about 520,000 km2. The
major area of uplift trended northeast from southern
Kodiak Island to Prince William Sound and trended
east-west to the east of the sound. Vertical displace-
ments ranged from about 11.5 m of uplift to 2.3 m of
subsidence relative to sea level. Off the southwest
end of Montague Island, there was absolute vertical
displacement of about 13-15 m. Uplift also occurred
along the extreme southeast coast of Kodiak Island,
Sitkalidak Island, and over part or all of Sitkinak
Island. This zone of subsidence covered about
285,000 km2, including the north and west parts of
Prince William Sound, the west part of the Chugach
Mountains and a part of the lowlands north of the
mountains, most of Kenai Peninsula, and almost all
the Kodiak Island group.

This shock generated a tsunami that devastated
many towns along the Gulf of Alaska and left serious
damage at Alberni and Port Alberni, Canada, along
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FIGURE 9.—Isoseismal map for the southeast Alaska earthquake of July 10, 1958. This map is a simplified version of figure 6 in reference
424 of table 1.

the West Coast of the United States (15 killed), and
in Hawaii. The maximum wave height recorded was
67 m at Valdez Inlet. Seiche action in rivers, lakes,
bayous, and protected harbors and waterways along
the Gulf Coast of Louisiana and Texas caused minor
damage. It was also recorded on tide gages in Cuba
and Puerto Rico.

This great earthquake was felt over a large area of
Alaska and in parts of western Yukon Territory and
British Columbia, Canada (see fig. 10). Magnitude
7.9 my ABE, 8.4 Ukn PAS, 8.6 Ukn BRK, 8.6 Ukn
PAL. (Ref. 37, 38, 451, 523, 533, 611.)

1964. Apr. 14. Kodiak Island region, Alaska.
At Kodiak, light fixtures broke and several cracks

formed in one building. The City Hall, fire station,
and library building were “further weakened.” (Ref.
37, 299.)

1964. Dec. 13 (Dec. 12). Nome area, Alaska.
At Nome, a water pipe broke; concrete floor, walls,
and plaster cracked; and crusted snow broke into
chunks. Also felt strongly at Teller. Several after-
shocks were felt in the Nome area. (Ref. 37, 299.)

1965. Feb. 4, 05 01 and 08 40 UTC (Feb. 3).
Rat Islands, Aleutian Islands, Alaska. On Adak
Island, cracks occurred in prefabricated wood build-
ings; on Shemya Island, cracks were observed in an
asphalt runway. Hairline cracks also formed in the
runways at the U.S. Coast Guard Loran Station on
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Figure 10.—Isoseismal map for Prince William Sound, Alaska, earthquake of March 28, 1964. This map is a simplified version of the
map in reference 528 of table 1.

1972. Aug. 3 (Aug. 2), 04 40 UTC. Andreanof
Islands, Aleutian Islands, Alaska. Minor damage
occurred on Adak Island. Magnitude 6.4 Mg BRK.
(Ref. 45, 479.)

1975. Feb. 2, 08 43 UTC (Feb. 1). Near
Islands, Aleutian Islands, Alaska. A major earth-
quake injured several residents and caused severe
damage on Shemya Island. The Shemya Air Force
Base runway sustained cracks. Crevasses having as
much as 165 m of vertical displacement were
observed on Shemya. Landslides occurred, water
tanks twisted, and underground water pipes broke.
Many aftershocks were felt during the weeks follow-
ing the main shock. Also felt on Attu Island.
Magnitude 7.0 my, AB3, 7.5 Ukn PAS, 7.4 Ukn BRK.
(Ref. 48, 74.)

1977. Nov. 4 (Nov. 3). Andreanof Islands,
Aleutian Islands, Alaska. This earthquake downed
plaster and moved heavy furniture on Adak Island
and cracked chimneys on Atka Island. Magnitude 7.0
Mg BRK. (Ref. 39, 479.)

1978. Aug. 18. Southern Alaska. At Clam
Gulch, southwest of Anchorage on the Kenai Penin-
sula, hairline cracks formed in cinder-block walls,
and plasterboard was cracked. Felt over a small area
of south-central Alaska. (Ref. 74, 240.)

1979. Feb. 28. Southeast Alaska. This major
earthquake was located about 50 km northwest of
Mt. St. Elias, near the east end of the Chugach
Mountains. It affected the area only slightly because
it centered in an unpopulated area of ice fields.
Seven major earthquakes have been located in the
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region between Controller Bay and northern Chich-
agof Island in southeast Alaska from 1899 to 1979,
three of which were of magnitude 8 or larger. This
earthquake was strongest at the Icy Bay Lumber
Camp, about 76 km south of the epicenter, where a
parked logging truck was bounced sideways across
the road, trees and bushes were shaken strongly, and
people had difficulty in standing. Minor damage
occurred in Alaska at Border City, Cape Yakataga,
Juneau area, Valdez, and Yakutat; minor damage
occurred in Yukon Territory, Canada, at Beaver
Creek, Burwash Landing, Destruction Bay, and Klu-
ane Lake Fishing Camp. A 15-cm tsunami was
recorded at Yakutat. Magnitude 7.3 Mg BRK, 7.1 my,
ABS3. (Ref. 424, 455, 610.)

1979. May 20 (May 19). Alaska Peninsula
area. Minor damage at Larsen Bay included cracks
in plaster and drywall and hairline cracks in exterior
walls. Also felt at a few other towns in the area.
Magnitude 6.5 mp PAS, 6.2 m;, BRK. (Ref. 74, 262.)

1983. July 12, 15 10 UTC. Prince William
Sound, Alaska. The epicenter of this earthquake is
near that of the great 1964 earthquake (which had a
magnitude of 8.3). At Valdez, an estimated $1 million
in damage occurred at the airport terminal building.
Its exterior concrete-block walls cracked from roof to
ground, and its inside walls also sustained cracks.
Ceiling tiles fell in the high school and elementary
school buildings; cracks formed in streets and side-
walks. Minor damage also was observed at Girdwood.
This shock was felt from Yakutat on the south to
Fairbanks on the north and east to Whitehorse, Y.T.,
Canada. Magnitude 6.3 Mg BRK, 6.3 my, BRK, 6.4 m;
PAS. (Ref. 360.)

1983. Sept. 7. Prince William Sound, Alaska.
This moderate earthquake, whose epicenter is near
that of the great 1964 earthquake, caused property
damage at Gakona and Valdez. Damage was most
severe at Valdez, where chimneys and foundations
cracked and hairline cracks formed in interior
walls. The flow of water in wells was disturbed at
Gakona, and small landslides and slumping of
roadfill occurred. Magnitude 6.3 my BRK, 6.4 my
PAS. (Ref. 360.)

1984. Aug. 14 (Aug. 13). Southern Alaska.
Slight damage in the form of shattered windows and
broken dishes occurred at Palmer, Sutton, and Wil-
low. Buildings were shaken strongly, and people had
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difficulty standing. Small landslides were observed at
Palmer and on Glenn Highway, near Sutton. The
earthquake shook objects from walls and knocked
merchandise from store shelves throughout the area.
Residents observed several slight aftershocks during
the week. (Ref. 74, 370.)

1985. Oct. 9 (Oct. 8). Shumagin Islands area,
Alaska. Magnitude 6.6 Mg PAL, 6.0 Mg PAS. (Ref.
74, 371.)

1986. May 7, 22 47 UTC. Andreanof Islands,
Aleutian Islands, Alaska. This earthquake caused
moderate damage to structures on Adak Island and
slight damage on Atka Island. Damage to buildings
on Adak Island consisted of cracked masonry and
concrete walls, failure of partitions and suspended
ceilings, spalling on concrete beams and piers, and
differential settlement of house foundations. Soil lig-
uefaction was observed in localized areas of back-
filled soil, and sand boils were observed. Laterally
spreading cracks and differential ground settlement
occurred along a small wharf. This earthquake
caused a small tsunami that was recorded through-
out the Pacific Ocean. Magnitude 7.9 Mg BRK. (Ref.
562, 610.)

1986. May 15 (May 14). Andreanof Islands,
Aleutian Islands, Alaska. On Atka Island, under-
ground pipes were broken, bridges were slightly dam-
aged, and hairline cracks formed in interior walls.
Magnitude 6.4 Mg BRK. (Ref. 562.)

1986. May 17. Andreanof Islands, Aleutian
Islands, Alaska. An airstrip on Atka Island was
damaged and officially closed. Underground pipes
were broken, furniture was overturned, and land-
slides were reported. Magnitude 6.5 Mg BRK
(Ref. 562.)

1987. Nov. 30, 19 23 UTC. Gulf of Alaska.
Damage at Yakutat, northwest of Juneau, consisted
mainly of broken glassware and cracks in plaster,
drywall, windows, and a foundation. Light damage
occurred at several other towns. Also, cracks in wet
ground were reported at Yakutat. Strong building
vibrations made it difficult to stand or walk. Two
ships in the epicentral area were damaged, and three
others in the area felt the shaking strongly. A small
tsunami was recorded at Seward, Sitka, and Yakutat.
This earthquake had the largest magnitude of any
event in the region since that on Oct. 9, 1900. Magni-
tude 7.7 Mg BRK. (Ref. 74, 577, 610.)
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scarps appear to represent active faulting over the
previous several thousand years.

Seismic motion was felt from Toluca, Mexico (near
Mexico City) on the south to Albuquerque and Santa
Fe, N. Mex., on the north; and from Baja California,
Mexico, and Yuma, Ariz., on the west to a point 100
km east of El Paso, Tex., on the east (see fig. 11).
There also was a report that the earthquake was felt
in California. Many aftershocks were observed. (Ref.
38, 343, 471, 494, 497.)

1888. Aug. 19. Yuma, Ariz. This earthquake
shook down a few old sheds at Yuma. Everyone
awoke and ran outside. (Ref. 343.)

1890. June 11 (June 10). Yuma, Ariz. A
sharp earthquake that broke several windows at
Yuma probably centered in Baja California, Mexico.
(Ref. 343.)

1892. Feb. 2. Flagstaff, Ariz. At Flagstaff, the
earthquake awakened many people who ran into
the street. At Two Guns, a land bridge collapsed; a
huge rock toppled onto the entrance of a cave; and
stones shook loose from the walls inside the
caverns. (Ref. 343.)

1906. Jan. 25. Flagstaff, Ariz. Chimneys were
thrown down and walls were cracked at Flagstaff.
At the courthouse and the Coconino County Hospi-
tal, plaster fell from the ceilings. At the school,
plaster cracked in every room. Stones and dead
trees were shaken down the San Francisco Peaks.
Also felt in southern Utah and northwestern N.
Mezx. (Ref. 38, 343.)

1910. Sept. 24 (Sept. 23). Coconino National
Forest, near Flagstaff, Ariz. At Cedar Wash, a
house was moved off its foundation, its chimney was
shaken down, and one corner of the house was
cracked severely. Huge lava stones weighing many
tons were torn from the old lava beds and thrown
down the mountainside. About 80 km north of Flag-
staff, in the Coconino Forest, boulders rolled down a
mountain into the camp of a construction crew. Fifty-
two shocks were felt by the construction crew
between Sept. 10 and 23, 1910 (local time). The
strongest shock was so violent that the construction
crew temporarily abandoned the work site. Plaster
cracked and fell at Flagstaff. (Ref. 343.)

1912. Aug. 18. Northern Arizona. Rockslides
roared down the mountain in Lockett Tanks country,
southeast of the Grand Canyon. Boulders were

shaken from cliffs, and rocks were reportedly lifted
free from the ground. An unconfirmed report stated
that an earth fracture extended from Lockett Tanks
to Coconino Mountain, a distance of more than 48
km. Also felt in N. Mex. and Utah. (Ref. 38, 56, 343.)

1916. Mar. 30 (Mar. 29). Nogales, Santa Cruz
County, Ariz. The earthquake cracked walls at
Nogales and knocked down plaster at the courthouse.
People ran from the Nogales theater. (Ref. 272, 343.)

1935. Jan. 2 (Jan. 1). Wellton, Yuma County,
Ariz. Walls and plaster cracked at Wellton, east of
Yuma. Everyone felt the ground quiver and their
houses shake. (Ref. 38, 343.)

1935. Jan. 10. Grand Canyon, Ariz. Walls or
plaster cracked and windows broke at Grand Can-
yon. Minor rockslides were reported. (Ref. 8, 343.)

1950. Jan. 17 (Jan. 16). Apache County, Ariz.
South of the Ganado Trading Post, several cracks
formed in the ground. A 6.5-m-high offset fissure
occurred in the creek bed beneath a timber bridge
(near lat 35.55°N., long 109.10°W.). (Ref. 23, 38, 343.)

1959. July 21. Arizona-Utah border. Minor
damage to chimneys and walls was reported at Fre-
donia, Ariz., and Kanab, Utah, about 15 km north of
Fredonia. In addition, windows broke in houses and
stores and dishes fell from shelves at Fredonia.
Almost all merchandise was shaken from shelves in
stores. A rockslide at Mather Point in the Grand
Canyon was attributed to the shock. (Ref. 32, 265.)

1969. Dec. 25. Southern Arizona. The tremor
broke dishes and windows in the Globe-Miami area,
east of Phoenix in Gila County. Hundreds of resi-
dents were awakened by the strong shaking. Walls
were cracked on the San Carlos Reservation. (Ref.
74, 343.)

1976. Feb. 4 (Feb. 3). Western Arizona. Slight
damage occurred in Chino Valley, Cottonwood, and
Miller Valley (a suburb of Prescott). At Chino Valley,
one ceiling beam loosened slightly at the Buckaroo
Shopping Center, and plaster separated from the ceil-
ing. Waves on the ground were reported by one
observer in the area. Water became muddy in a well.
At Miller Valley, small cracks formed in the west
wall at a supermarket. Magnitude 5.2 My, PAS. (Ref.
49, 74.)

1976. Feb. 23. Western Arizona. Plaster was
cracked at Chino Valley, about 25 km north of Pres-
cott. (Ref. 49, 74.)
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FIGURE 11.—Isoseismal map for the Sonora, Mexico, earthquake of May 3, 1887, which caused damage in the United States. This map
is a simplified version of the map in reference 343 of table 1.
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series). This map is a simplified version of figure 1 in reference 114 and figure 2 in reference 557 of table 1.
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Landslides swept down the steeper bluffs and hill-
sides; large areas of land were uplifted; and still
larger areas sank and were covered with water that
emerged through fissures or craterlets. Huge waves
on the Mississippi River overwhelmed many boats
and washed others high on the shore. High banks
caved and collapsed into the river; sand bars and
points of islands gave way; whole islands disap-
peared. Surface rupturing did not occur, however.
The region most seriously affected was characterized
by raised or sunken lands, fissures, sinks, sand
blows, and large landslides that covered an area of
78,000-129,000 km?2, extending from Cairo, Ill., to
Memphis, Tenn., and from Crowleys Ridge to Chick-
asaw Bluffs, Tenn.

Although the motion during the first shock was
violent at New Madrid, Mo., it was not as heavy and
destructive as that caused by two aftershocks about 6
hours later. Only one life was lost in falling buildings
at New Madrid, but chimneys were toppled and log
cabins were thrown down or were heavily damaged.
Chimneys also were downed as far distant as Cincin-
nati, Ohio; St. Louis, Mo.; and in many places in
Kentucky, Missouri, and Tennessee.

The Lake County uplift, about 50 km long and 23
km wide, upwarps the Mississippi River valley as
much as 10 m in parts of southwest Kentucky, south-
east Missouri, and northwest Tennessee. The uplift
apparently resulted from vertical movement along
several, ancient, subsurface structures; most of this
uplift has occurred during earthquakes. The Lake
County uplift can be subdivided into several topo-
graphic bulges, including Tiptonville dome, Ridgely
Ridge, and the south end of Sikeston Ridge. A strong
correlation exists between modern seismicity and the
uplift, indicating that stresses that produced the
uplift still exist today.

Tiptonville dome, which is 14 km in width and
about 11 km in length, shows the largest upwarping
and the highest topographic relief on the uplift. It is
bounded on the east by Reelfoot scarp, which has a
zone of normal faults (displacement about 3 m) at its
base. Although most of Tiptonville dome formed
between 200 and 2,000 years ago, additional uplifting
deformed the northwest and southeast parts of the
dome during the earthquakes of 1811-12.

A notable area of subsidence is Reelfoot Lake in
Tennessee, just east of Tiptonville dome. Subsidence
there ranged from 1.5 to 6 m, although larger
amounts were reported. It may be that the lake was
enlarged by compaction, upwarping, and subsidence
occurring simultaneously during the New Madrid
earthquakes.
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Other areas subsided by as much as 5 m, although
1.5 to 2.5 m was more common. Lake St. Francis, in
eastern Arkansas, which was formed by subsidence,
is 64 km long by 1 km wide. Coal and sand were
ejected from fissures in the swamp land adjacent to
the St. Francis River, and the water level is reported
to have risen there by 8 to 9 m.

Large waves were generated on the Mississippi
River by fissures opening and closing below the sur-
face. Local uplifts of the ground and water waves
moving upstream gave the illusion that the river was
flowing upstream. Ponds of water also were agitated
noticeably.

Otto Nuttli (ref. 330) reported that more than 200
moderate to large earthquakes occurred on the New
Madrid fault between Dec. 16, 1811, and Mar. 15,
1812 (5 of Mg about 7.7; 10 of Mg about 6.7; 35 of Mg
about 5.9; 65 of Mg about 5.3; and 89 of Mg about
4.3). Nuttli also noted that about 1,800 earthquakes
of myp, about 3.0 to 4.5 occurred in that same period.
Magnitude of main shock 8.5 Mg, NLI. (Ref. 38, 114,
301, 330, 529, 558.)

1811. Dec. 16, 14 15 UTC. Northeast Arkan-
sas. On the basis of the effects reported at the same
locations, the MM intensity of this earthquake has
been inferred to be similar to that of the earlier
shock at 08 15 UTC (see description above). Thus,
the inference is that, if the documented intensities
are the same or are similar at identical locations,
then the maximum intensities at the epicenter must
be about the same; therefore, the intensity at the epi-
center of this earthquake must be at the MM inten-
sity X-XI level. The maximum documented intensity
for both earthquakes on Dec. 16, 1811, is MM inten-
sity VIII at Richmond, Ky. Magnitude 8.0 Mg, STT.
(Ref. 345, 529.)

1843. Jan. 5 (Jan. 4). Northeast Arkansas.
This earthquake is the strongest to occur in this
region since the 1811-12 sequence. Damage was
severe at Memphis, Tenn., where walls cracked, win-
dows broke, and one building collapsed. The earth
sank in places near New Madrid, Mo., and uncon-
firmed reports state that a lake was formed and sev-
eral hunters were drowned. Chimneys were thrown
down at Helena, Ark., and Hickman, Ky. The earth-
quake was felt on the seacoast of Georgia and the
Carolinas and northeastward to Providence, R.I., a
distance of 1,400 km. The southern limit of the felt
area appears to have included Natchez, Miss.; the
western limit passed beyond the frontier military
posts; and the northern limit reached Iowa and Indi-
ana. Magnitude 6.3 Mg NTL, 6.0 Mg, NTI. (Ref. 38,
109, 113, 529.)
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Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref USGS Other Moment MMI  Ref Felt area

Yr MoDa hm s (0 ©  (km) my Mg M (1,000 km?)
1864 05 21 0201 376 N 1221 W — 368 — — 5.30M_,DMG — VI 368 36
1864 07 22 0640 376 N 120 W — 368 _ 4.70M., DMG —_ VvV 368 20
1864 08 18 1318 393 N 1210 W — 368 — — 4.50M;,DMG —_ v 56 14
1865 03 08 1430 384 N 126 W — 368 _ 4.70M, , DMG —_— viI 38 —_—
1865 05 24 1121 371 N 1218 W —— 368 — -  5.50M.,DMG _— VI 368 —_
1865 10 01 1715 408 N 1241 W — 368 — — 540M_,DMG —_— VII 368 30&
1865 10 08 2046 372 N 1219 W — 368 -— — 6.30M_,DMG —_— v 56 100&
1866 03 26 2012 371 N 1216 W — 368 — — 5.40M_,DMG —_ VII 368 —
1866 07 15 0630 3735 N 1213 W — 368 —  — 580M_,DMG —_ VvV 368 120
1868 09 04 1600 366 N 1184 W — 368 — — — _— VI 368 —_
1868 09 17 1655 386 N 1197 W — 368 — — 520M;,DMG — V 368 42
1868 10 21 1553 377 N 1221 W — 368 — — 6.80M.,DMG — IX 368 125&
1869 10 08 0930 391 N 1231 W — 368 — — 5.00M;,DMG —_ VII 368 —_
1869 12 21 0400 395 N 1206 W — 368 — — 4.80M_,DMG —_— V 368 28
1870 02 17 2012 372 N 1221 W — 368 — — 580M;,DMG —_ VII 368 —_
1870 04 02 1948 379 N 1223 W — 368 — — 5.30M_,DMG — VI 368 35&
1871 03 02 2105 404 N 1242 W — 368 — — 5.90M_,DMG — vl 38 29&
1871 07 05 2106 364 N 1180 W — 368 — — 5.20M_.,DMG _ VI 38 —-—
1872 03 26 1030 367 N 1181 W — 368 — — T.30M,ELL 7.75HHT X 38 480&
1872 03 26 1406 369 N 1182 W — 368 — — 6.50M; ,DMG — VvV 368 300
1872 03 28 1300 395 N 1204 W — 368 — — 490M;,DMG —_— VI 368 32
1872 04 03 1215 370 N 1182 W — 368 — — 6.10M,DMG _ VvV 368 160
1872 04 11 1900 375 N 1185 W — 1368 — — 6.60M.,DMG - IX 368 350
1872 04 18 1200 365 N 1178 W — 368 —_ - —_ _ VI 56 —_—
1872 05 03 0100 330 N 1150 W — 368 — — 5.50M;,DMG — VI 368 —_
1872 05 17 2100 366 N 1181 W — 368 —_ - — —_ VI 368 —_—
1873 11 23 0500 420 N 1240 W — 38 — — 6.70M_,DMG —_ vl 368 181&
1875 01 24 1200 402 N 1205 W — 368 — — 5.80M.,DMG —_ VI 368 —
1875 09 30 1230 407 N 1240 W — 368 — — 5.50M_,DMG — VII 368 —_
1876 05 29 1855 34 N 129 W — 368 - — 420M;,DMG _ VI 368 8
1878 05 09 0425 40.1 N 1240 W — 368 -— — 5.80M;,DMG —_ VII 368 —_
1878 06 12 0720 340 N 1180 W — 463 _— - _— —_— VI 463 —
1879 02 04 0808 363 N 1193 W — 463 —_— - _ —_ VI 463 —_
1880 01 09 1345 367 N 1213 W — 463 —_ - —_ —_ Felt 463 —_
1880 12 19 2335 340 N 1175 W — 463 —_— — —_ —_— VI 463 —_
1881 01 07 0225 400 N 1220 W — 368 — — 500M.,DMG _— VvV 368 —_
1881 02 02 0011 360 N 1205 W — 368 — — 5.60M_.,DMG —_ VII 368 —_
1881 04 10 1000 374 N 1214 W — 368 — — 5.90M,;,DMG — VI 368 140
1882 03 06 2145 369 N 1212 W — 368 — — 5.70M ,DMG —_ VI 368 100
1882 06 27 1332 372 N 1220 W — 463 —_— —_ -— VI 463 —_
1883 03 30 1545 369 N 1216 W — 368 — — 5.60M_,DMG —_ VI 368 70
1883 09 05 1230 342 N 1199 W — 368 — — 6.00M_,DMG — VI 368 —_
1884 01 28 0730 41.1 N 1236 W — 368 — — 5.70M_,DMG -— VvV 368 —_—
1884 03 26 0040 37.1 N 122 W — 368 — — 590M;,DMG _— VI 368 —
1884 06 14 1643 406 N 1258 W — 463 —_ - —_ —_ Felt 463 —_
1885 01 31 0545 404 N 1206 W — 368 — — 5.70M_,DMG _— viI 38 110
1885 03 31 0756 367 N 1213 W — 368 — — 5.50M_,DMG —_ viI 38 —_—
1885 04 02 1525 368 N 1214 W — 368 — — 5.40M_,DMG — VvV 368 81
1885 04 12 0405 364 N 1210 W — 368 — — 6.20M,,DMG —_ VII 368 240
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Origin Hypocenter Magnitude Intensity
Date  tmeure) Latitude Longitude Depth Ref USGS Other Moment MMI Ref Feltarea
Yr MoDa hm s ) &) (km) m, Ms M (1,000 km?)

1885 08 01 0010 388 N 1230 W — 368 —_ - —_ —_ VI 368 —_—
1886 04 14 0320 372 N 1177 W — 54 —_— - — —_ VI 54 —
1887 12 03 1855 393 N 1236 W — 368 —  — 490M,,DMG —_ VI 368 —_
1888 02 18 1050 392 N 1236 W — 368 —  — 490M_,DMG — V 368

1888 02 29 22 50 383 N 1227 W — 368 — — 420M_,DMG —_— VI 368 9
1888 04 14 0330 415 N 1205 W — 368 — — 4.60M_,DMG —_ VI 368

1888 04 29 0448 397 N 1207 W — 368 — — 5.90M_,DMG —_ v 38 —
1888 09 17 1151 371 N 1218 W — 368 — — 450M,.,DMG — VvV 368 15
1888 11 18 2228 379 N 1223 W — 368 — — 4.30M_,DMG —_ VI 38 11
1889 02 07 0520 341 N 1167 W — 368 — — 530M_,DMG —_ v 56 69
1889 04 15 0328 371 N 1219 W — 368 —_ — 4.80M_,DMG —_ VI 368 38
1889 05 19 1110 380 N 1219 W — 368 — — 6.00M_,DMG —_ v 38 —_
1889 06 20 0600 405 N 1207 W — 368 - — 590M;,DMG - Vi 38 120
1889 07 31 1247 378 N 1222 W — 368 —  — 5.20M_,DMG —_— v 38 53
1889 08 28 0215 341 N 1179 W — 368 — — 5.20M.,DMG — VI 38 52
1889 09 30 0520 372 N 1187 W — 368 — — 5.60M_,DMG _ v 56 92
1890 02 09 1206 334 N 1163 W — 368 — — 6.30M_,DMG 6.73HK VI 38 —_
1890 04 24 1136 369 N 1216 W — 368 — — 6.00M_aDMG — VII 368 —_
1890 07 26 0940 405 N 1242 W — 368 — — 6.00M_,DMG — VI 38 100&
1891 01 02 2000 373 N 1218 W — 368 — — 550M.,DMG —_ VI 38 50&
1891 10 12 0628 383 N 1224 W — 368 — — 5.50M_,DMG - Vi 368 54
1892 02 24 0720 3255 N 11563 W — 521 —  — 6.70M_,DMG 7.7SHHT VII 368 -
1892 04 19 1050 384 N 1220 W — 368 — — 6.40M_,DMG — X 38 —
1892 04 21 1743 385 N 1219 W — 368 — — 6.20M ,DMG _— X 38 170&
1892 04 30 0009 384 N 1218 W — 368 — — 5.50M_,DMG — VI 368 —
1892 05 28 1115 332 N 1162 W — 368 — — 6.30M_,DMG —_— A\ 56 —
1892 06 14 1325 342 N 1175 W — 368 —  — 4.90M_,DMG —_ vV 368 —_
1892 11 13 1245 368 N 1215 W — 368 — — 5.60M_,DMG — VI 38 —
1893 04 04 1940 343 N 1186 W — 368 — — 5.40M_,DMG —_ VII 368 71
1893 05 19 0035 341 N 1194 W — 368 — — 5.50M_,DMG —_ vV 368 39&
1893 06 30 1330 380 N 1224 W — 368 — — 4.60M_,DMG —_ v 56 19
1893 08 09 0915 384 N 1226 W — 368 — — 5.10M_ ,DMG _ v 38 —
1894 07 30 0512 343 N 1176 W — 368 — = 5.90M.,DMG — VI 368 _
1894 09 30 1736 403 N 1237 W — 368 — 5.80M_,DMG —_ Vo 368 80&
1894 10 23 2303 328 N 1168 W — 368 — — 5.70M_,DMG — VI 368 —
1896 08 17 1130 367 N 1183 W — 368 — — 590M.,DMG — VI 56 —
1897 06 20 2014 370 N 1215 W — 38 — — 6.20M,,DMG —_ v 38 130&
1898 03 31 0743 382 N 1224 W — 368 — — 6.20M_,DMG —_ VID 368 120&
1898 04 15 0707 392 N 1238 W — 368 —  — 690Mg AB2 — hZ111 38 —_
1899 04 16 1340 410 N 1260 W — 521 — — 7.00Mg ELL —_ VI 368 —
1899 04 30 2241 369 N 1217 W — 368 — — 5.60M_,DMG —_ v 38 52&
1899 06 02 0719 377 N 1225 W — 368 — — 5.40M_,DMG — v 368 -
1899 07 06 2010 372 N 1215 W — 368 — — 5.80M_,DMG —_ v 56 98
1899 07 22 0046 342 N 1174 W — 368 — — 5.50M_.,DMG _ VI 368 70
1899 07 22 2032 343 N 1175 W — 368 —  — 6.50MLyDMG 6.35SHHT VII 38 —
1899 10 13 0500 384 N 1227 W — 368 _— = —_ —_ v 38 2
1899 12 25 1225 338 N 1170 W — 368 — — 640Mg ELL 6.73HK X 38 —_
1900 04 30 224114 369 N 1216 W — 3 — — 4.50M_,DMG —_ v 56 30
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Origin Hypocenter Magnitude Intensity

Date time(rc) Latitude Longitude Depth Ref USGS Other Moment MMI  Ref Felt area
Yr MoDa hm s ® &) (km) m, Mg M (1,000 km2)
1901 03 03 0745 360 N 1205 W — 38 — — 6.40M_,ELL —_— v 38 104&
1902 05 19 1831 383 N 1219 W — 381 — — 5.40M,DMG —_— v 381 52
1902 06 11 0245 337 N 1174 W — 1380 — — 4.50M_,DMG —_ vV 380 33
1902 07 28 0657 348 N 1204 W — 381 — — 5.40M,,DMG — VI 381 —
1902 07 31 0920 347 N 1203 W — 1381 — — 5.40M,,DMG — v 381 —
1902 08 01 0330 346 N 1204 W — 380 —_— — — —_ VIO 380 —
1902 12 12 348 N 1204 W — 380 —_— - —_ —_— v 38 —_
1903 06 11 1312 374 N 1219 W — 381 — = 580M_,DMG —_ vl 38 100&
1903 07 24 2026 395 N 120 W — 38 — 4.50M_,DMG —_ v 38 25
1903 08 03 0649 373 N 1218 W — 1381 — — 5.80M_,DMG —_ v 38 130&
1903 12 25 1745 340 N 1180 W — 38 —_— - —_ - VI 38 —
1904 04 16 0920 405 N 124 W — 380 —  4.50M,,DMG — v 56 14
1904 07 30 1026 385 N 1220 W — 380 — — 4.50M,,DMG —_ v 56 15
1905 01 06 1430 35 N 187 W — 380 — — 5.00M,,DMG —_ VvV 380 50
1905 07 15 2041 341 N 173 W — 1380 _— - —_ - VI 56 —
1905 09 03 0540 340 N 183 W — 1380 —_ - _— — VI 56 —
1905 12 23 2223 33 N 188 W — 1380 —_ - — —_ VI 56 —
1906 03 03 2025 330 N 1170 W — 1380 —  — 4.50M,,DMG — VvV 380 25
1906 04 18 131221 3767 N 1248 W 020 378 — — T780Mg AB2 7.68TW XI 38 425&
1906 04 19 0030 329 N 118 W — 1381 — — 6.20Mg ELL 6.27THHT VII 38 100#
1906 04 23 0910 410 N 1240 W — 38 — — 6.40M¢ ELL — vl 38 —
1906 05 02 0530 385 N 1230 W — 38 —_ = — —_ VI 38 —
1906 05 07 04 10 392 N 129 W — 380 —_ - — —_ VI 56 —
1906 05 07 0500 392 N 1229 W — 1380 —_ - —_ —_ VI 56 -—
1906 12 07 0640 353 N 1207 W — 380 _ — —_ —_ VI 56 —_
1907 09 20 0154 342 N 171 W — 1381 — — 530M;,DMG S5.28HHT VI 38 130
1908 01 27 0200 403 N 1203 W — 380 —_ - —_ —_ vl 38 —
1908 04 25 1133 366 N 1218 W — 1380 — — 450M_,DMG — v 56 25
1908 08 18 1059 408 N 1240 W — 1380 — — 5.00M;,DMG —_ vl 38 16&
1908 11 04 08 37 360 N 1170 W — 38 — — 6.50Mg CFR — VI 382 150
1909 02 14 1555 3.1 N 121.7 W — 380 — — 4.50M,,DMG —_ VvV 380 15
1909 03 03 1200 394 N 1209 W — 1380 — — 5.00M;,DMG —_— v 56 50
1909 05 18 0119 410 N 1240 W — 38 —_ - _ _ v 38 —
1909 06 23 07 24 394 N 1208 W — 380 —  — 5.70M,,DMG —_ v 38 130
1909 10 29 0645 4005 N 1242 W — 381 — — 6.40M_,DMG — A1 38 260
1909 11 22 1521 367 N 1214 W — 1380 —  — 4.50M,,DMG —_— v 56 15
1910 03 11 0652 369 N 1218 W — 381 - — 580Mg ELL — VI 38 155
1910 03 19 0011 400 N 1250 W — 38 — — 6.00Mg CFR — v 56 —_—
1910 04 11 0757 337 N 1174 W — 1380 — — 5.00M_,DMG — v 56 30
1910 05 06 16 40 3733 N 11842 W — 324 — — 5.60M_,DMG VI 56 130
1910 05 13 0620 337 N 1174 W — 1380 — — 5.00M,,DMG — A\ 56 40
1910 05 15 1547 337 N 1174 W — 381 — — 6.00Mg CFR 5.28HHT VI 38 75
1910 12 31 1211 3683 N 12142 W — 324 — — 5.00M_,DMG —_ VI 56 20
1911 03 11 2129 3683 N 12142 W 324 — — 4.50M_,DMG —_ VI 56 —
1911 07 01 220003 3725 N 121,75 W — 258 — — 6.60Mg GR —_ Vi 56 155
1911 08 11 2340 338 N 167 W — 380 — — 4.50M_,DMG —_ VI 56 —
1912 01 05 0352 3733 N H842 W — 1324 —  — 5.50ML,DMG —_— VI 56 130
1912 08 31 0453 3892 N 12033 W — 1324 —  — 4.50M;,DMG — A\ 56 25
1912 09 12 1727 3733 N 12217 W — 324 —  — 4.50Mp,DMG —_ v 56 26&
1912 12 14 340 N 1190 W — 38 —_ - _ —_ VI 56 —_
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Origin Hypocenter Magnitude Intensity

Date timeuTe) Latitude Longitude Depth Ref UsGs Other Moment MMi Ref Feit area
Yr MoDa hm s ©) © (km) my Mg M (1,000 km?)
1914 11 09 0231 3717 N 12200 W — 324 —  — 470M_,DMG —_ vl 38 78
1914 12 28 1042 3717 N 12217 W — 324 — — 4.50M_ DMG —_ v 56 26
1915 01 12 0431 346 N 1202 W — 1381 — — 5.20M,,DMG — v 38 130
1915 02 22 4058 N 12183 W — 324 - - —_ —_ VI 56 -
1915 04 05 2311 3858 N 11950 W — 324 — — 5.00M.,DMG — v 56 65
1915 05 06 1209 395 N 1265 W — 324 — — 6.75Mg GR —_ v 56 —_
1915 05 29 0646 3608 N 11883 W — 1324 — — 5.00M_,DMG —_ v 56 40
1915 06 23 0359 328 N 1155 W — 381 — ~— 625Mg CFR 548HHT VIII 383 200
1915 06 23 0456 328 N 1155 W — 1381 — — 625Mg CFR 548HHT VI 383 200
1915 10 08 052542 3783 N 12225W — 324 — — 4.50M;,DMG - VI 38 9
1915 11 21 001342 320 N 1150 W — 258 — ~— 7T10Mg GR 693HHT IX 492 310
1915 12 31 1220 410 N 1260 W — 258 — — 6.50Mg CFR —_ m 56 —_
1916 07 05 04 40 4058 N 12425 W — 324 —_— - —_ —_ VI 38 —
1916 07 16 1150 347 N 1170 W — 380 —  — 4.50M;,DMG —_ v 56 25
1916 08 06 1938 667N 12125W — 324 — — 530M,DMG — VI 38 78
1916 08 08 165241 370 N 1220 W — 1324 —  — 5.00UknJON —_ v 56 —
1916 09 30 0211 335 N 1165 W — 380 — -— 5.00M,_,DMG —_— v 56 52
1916 10 23 0244 349 N 1189 W — 258 — — 6.00Mg CFR 5.95HHT VI 38 130
1916 10 23 0254 347 N 1190 W — 1380 — — 5.50M;,DMG — v 56 70
1916 11 10 09 11 355 N 1160 W — 521 — — 610Mg GR — vV s6 —_
1916 12 01 2253 3517 N 12075 W — 324 —_— — —_— Vi 38
1917 03 03 1600 4083 N 12417 W — 324 —  — 4.60UknJON —_ A\ 56 —
1917 04 13 0359 343 N 1195 W — 380 — — 4.50M_,DMG —_ A\ 56 21
1917 05 28 0606 328 N 1153 W — 1380 - - 5.50M_,DMG — VI 56 104
1917 07 06 1101 3658 N 11808 W — 324 — —  — — Vi 38 —_
1917 07 09 2222 3525 N 12050 W — 324 —_ - — — VI 38 —
1917 07 26 08133 350 N 1205 W — 315 —  — 4.80UknJON —_ A\ 56 —
1917 10 26 091851 374 N 1218 W — 315 — — 4.80UknJON — Pelt 491 —
1918 03 12 1030 3958 N 12083 W — 324 —_ - —_ - Vi 38 —
1918 04 21 223225 3375N 11700 W — 2588 — — 680Mg GR 673HK IX 384 390
1918 04 22 2115 338 N 1176 W — 380 —_ - _— — VI 38 —_
1918 05 01 0432 327 N 1155 W ~— 56 -— — 5.00M,,DMG —_ VI 56 80
1918 06 06 2232 338 N 1170 W — 1380 — — 5.00M_,DMG —_ VI 56 78
1918 07 15 002300 410 N 1250 W — 258 — — 650Mg GR _— VI 38 —
1918 11 19 2018 340 N 1185 W — 38 — —  — - VI 38 -
1919 01 04 2300 4058 N 12182 W — 324 _— - — —_ VI 56 —
1919 02 16 1557 350 N 1190 W — 38 — — 5.00M_,DMG —_— VI 38 78
1919 02 25 2238 3833 N 1225 W — 324 —  — 4.60UknJON _ \4 56 —
1919 09 15 1407 4083 N 12417 W — 324 —_ - —_ — VI 38 —
1919 11 25 1103 3708 N 12183 W — 324 — — 4.50M,DMG —_ v 56 11&
1919 12 19 135813 383 N 1195 W — 54 — — 520M; SJG —_ —_ —_— —
1920 01 01 0235 332 N 1167 W — 1380 — — 5.00M,,DMG — VI 56 —_
1920 06 22 0247 340 N 1185 W — 38 —  — 490M_ PAS —_— VIl 385 28
1920 07 16 1808 341 N 1183 W — 1380 —_ - — - VI 386 1
1920 07 16 2127 341 N 1183 W — 1380 —_ - — — VI 386 2
1920 07 16 2130 341 N 1183 W — 1380 —_ - —_ — VI 386 6
1920 07 23 0355 4050 N 12183 W — 324 —_ - — —_— v 38 -
1920 10 05 190358 3658 N 121.67 W — 324 —  — 520UknJON —_ vV 324 —
1920 12 05 1158 345 N 1195 W — 380 — — 4.50M_,DMG — v 56 20
1922 01 26 093120 410 N 1260 W — 258 — — 6.00Mg GR —_ _— — —
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Origin Hypocenter Magnitude Intensity

Date time uTc) Latitude Longitude Depth Ref USGS Other Moment MMI  Ref Feit area
Yr MoDa hm s (O ©)  (km) my Ms M (1,000 km?)
1922 01 31 131722 410 N 1255 W — 258 — — 17.30Mg ABE _— v 56 180&
1922 03 10 112120 3575 N 12025 W — 258 — — 6.50Mg GR 6.0ELL X 38 230
1922 03 16 2311 3575 N 12033 W — 324 —  — 5.00UknJON — vV 34 —_
1922 08 18 0512 3575 N 12033 W — 324 — — 5.00M_,DMG —_— v 56 65
1923 01 22 090418 405 N 1245 W — 258 —  — T7.20Mg GR —_— via 56 200&
1923 02 09 1114 4083 N 1417 W — 324 — — 5.00UknJON _— o 324 —_
1923 04 29 023129 410 N 1250 W — 258 — — 5.60Mg GR —_ — — —
1923 07 23 073026 3400N 11725 W — 258 — — 625Mg GR S9SHK VI 388 180#
1923 11 05 2207 325 N 11§ W — 38 —  — 5.00M_,DMG —_ v 38 —_
1923 11 07 2357 325 N 1155 W — 3 — — S570UknJON — VI 38 -
1924 01 09 1022 4083 N 12417W — 324 — — 480UknJON — vV 5 —
1924 03 09 113329 3658 N 12167 W — 324 — — 4,60UknJON —_ v 272
1924 04 03 2354 3733 N 12167 W — 324 — — 4.50M_ ,DMG — A\’ 56 19
1924 12 28 0421 667N 12161 W — 324 — — 400M,DMG — VI 56 17
1925 01 26 054545 4083 N 12417 W — 324 — — 480UknJON  — o s -
1925 04 16 0330 325 N 155 W — 38 —_— — —_ -_— VI 56 —
1925 06 04 120252 415 N 1250 W — 258 —_— — 6.00Mg GR -— —_ —_— _
1925 06 29 144216 343 N 1198 W — 258 —_ — 6.25Mg GR 6.82HK X 38 130&
1925 07 03 1637 343 N 1198 W — 380 _ - —_ —_ VI 380 —_
1925 07 03 1819 343 N 1198 W — 1380 —_— - — _ VI 380 —
1925 08 08 1013 335 N 1170 W 380 — — 4.50M,,DMG —_ VvV 380 25
1926 02 18 182045 340 N 1195 W 38 — -~ 5.50UknJON — VI 56 —_
1926 04 03 2009 30 N 1160 W — 38 —  — 5.50M_,DMG —_ VvV 380 155#
1926 06 29 2321 345 N 1195 W 38 — — 5.50M.,DMG —_— VI 38 78
1926 06 30 1331 356 N 1188 W 380 —  — 5.00M 4DMG —_ vV 380 78
1926 07 25 175754 365 N 1208 W 015 390 — — 5.00M,DMG _ VI 218 70
1926 10 22 1235 36.617N 122.350W — 521 — — 6.10Mg GR —_ v 218 W&
1926 10 22 133522 36.550N 122.183W — 521 — — 6.10Mg GR — v 218 0&
1926 10 24 2251495 37017TN 122.208W — 391 —_ — 5.50M,, DMG —_— v 218 104
1926 12 10 083853 4075 N 12600 W — 258 — — 6.00Mg GR — —_— —_ —_—
1926 12 27 0919 3617 N 12032 W — 324 — — 5.00M_,DMG —_ v 218 65
1927 01 01 081645 325 N 1155 W — 258 — — 5.75Mg GR — via 38 130
1927 01 01 091330 325 N 1155 W — 258 — — 5.50Mg GR —_ via 38 130
1927 02 15 235403.5 36.950N 122.267W — 391 — = 5.00M_,DMG \'4 56 8&
1927 05 28 173617 3733 N 12292 W — 324 — — 4.90UknJON \'4 56 17&
1927 08 04 1224 340 N 1185 W — 38 — — 5.30UknJON — vI 218 21&
1927 08 20 200544 410 N 1246 W — 324 —  — 5.30UknJON _ via 38 40&
1927 09 18 020707 37 N 11875 W — 258 -— — 6.00Mg GR 548HHT VI 56 194
1927 11 04 1350 347 N 1208 W — 8521 — — 7.00Mg ABE 7.28HK VI 392 80
1927 11 19 033230 350 N 1205 W — 38 —  — 5.00UknJON _— VI 218 —_—
1928 01 09 0245 3700 N 121.58 W — 324 — — 4.60UknJON —_— vV 315 —_
1928 04 15 215712 3993 N 12278 W 015 393 — — 450, DMG —_— VI 393 30
1928 04 18 2140 341 N 1193 W — 315 —  — 5.20UknJON _ m 315 _
1928 06 04 0530 4075 N 12292 W — 324 —  — 4.50UknJON _— VI 1 —
1928 08 09 0635 3733 N 12192 W — 324 -— — 480UknJON -— Felt 1 —_
1928 09 05 1442 340 N 1160 W — 38 —_ — 5.00M.,DMG —_— A\’ 38 —
1928 10 02 1901 329 N 1157 W — 1380 — — 5.00M,.,DMG _— Felt 1 65#
1929 03 13 0228 350 N 1190 W — 1380 —  — 4.50M 4DMG —_ v 2 15
1929 07 08 164607 3391 N 11804 W 013 394 —_— — 4.70M. RIC — VI 394 7
1929 09 26 2000227 3483 N 11652 W — 395 — — S5.10M, RIC —_— Felt 2 —_—
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1929 10 15 220310 3617 N 12067 W — 324 —  — 4.60UknJON — I 2 —_—
1929 11 28 1949 369 N 1182 W 2 — — 5.50M_ ,DMG —_— vil 38 90
1929 12 04 1229 405 N 1240 W — 324 — — 4.50M;, DMG —_— vV 34 15&
1930 01 09 080613 368 N 121.5 W — 380 — — 4.50M ,DMG — vV 380 5&
1930 01 09 08 16 368 N 1215 W — 380 — — 4.50M;,DMG _— vV 380 5&
1930 01 16 002434 342 N 1169 W — 258 — — 525Mg GR —_ vl 38 130&
1930 01 16 0034 32 N 1169 W — 38 — — 5.10UknPAS —_ via 38 130&
1930 02 26 0230 330 N 1155 W — 38 — — 5.00M_ RIC —_ vl 3 &
1930 03 01 234 330 N 1155 W — 38 — - 4.50M RIC —_ VIl 3 28
1930 03 02 0150 330 N 1155 W — 1380 — — 4.50M_,DMG —_— v 3 26
1930 07 07 120855 355 N 1180 W — 31§ —  — 4.70UknJON —_ v 315 _—
1930 08 0S5 1125 345 N 1195 W — 38 — — 5.00M;,DMG —_ VI 3 4&
1930 08 31 004038 34,030N 118.643W 015 474 — — 525M¢ GR —_ vl 38 31&
1930 09 23 025655 4083 N 12417 W — 324 —  — 5.00M_,DMG —_— vil 38 12&
1930 10 29 1237 4067 N 12192 W — 324 —  — 4.50M;,DMG —_— VI 3 7
1930 12 11 08 58 55 4008 N 12450 W — 324 —_— — 5.00M,,DMG — v 3 40&
1930 12 11 1227 4092 N 12408 W — 324 — — 5.00UknJON — v 315 —_
1930 12 12 0932 3983 N 12358 W — 324 — — 4.50M;,DMG —_ v 3 9&
1930 12 12 2016 4067 N 12432 W — 324 ~  — 4.50Mp,DMG —_ v 3 10
1930 12 14 0138 4050 N 12408 W — 324 —_ — 4.80UknJON —_— v 315 —
1930 12 15 08 38 4083 N 12417 W — 324 —~  — 4.60UknJON —_ m 315 —_
1931 01 06 232840 3650 N 12440 W — 324 —_ — 5.00UknJON —_— v 4 R&
1931 02 23 1001 3583 N 12050 W — 324 —_ —  4.70UknJON —_— v 4 13
1931 03 10 032853 400 N 1250 W — 324 — — 5.60Mg GR —_— v 4 —_—
1931 07 21 1208 3525 N 12067 W — 324 —  — 4.80UknJON —_ v 4 10&
1931 08 23 180146 400 N 1250 W — 258 — — 5.30Mg GR — Vi 4 12&
1931 09 02 153428 418 N 1230 W — 324 — — 450Mp BRK —_ —_— — —
1931 09 09 134030 4080 N 12500 W — 324 —_— — 5.80Mg GR —_— VI 4 9&
1931 12 04 005300 3650 N 12167 W — 324 ~—  — 5.10UknJON _ v 315 —_
1932 01 05 135904 4042 N 12442 W — 324 — — 4.50M; BRK —_— v 5 —_
1932 02 26 1658 360 N 1210 W — 324 — ~— 5.00M; BRK _ v 5 —_—
1932 03 02 171436 402 N 1270 W — 324 — — 5.60M; BRK — — — —
1932 04 16 184810 3667 N 12122 W — 324 — - 450M; BRK — omm 324 —_
1932 06 06 084422 4075 N 12450 W — 258 — — 6.40Mg GR _ VI 5 130&
1932 06 14 094417 3725 N 12208 W — 324 — — 4.50Mp BRK —_— v 5 15&
1932 07 26 065158.3 35800N 118.533W 016 292 — — 4.50M; PAS —_— Vi 5 30
1932 07 30 07 1359.7 34.850N 116.583W 016 292 — - 4.50M_ PAS —_— - —_ —
1932 10 09 2251 32.666N 115.500W 016 292 — — 4.50M_ PAS —_— v 5 —_
1932 10 25 010723 377§ N 12250 W — 324 — = 5.10UknJON — v 5 —
1932 10 25 0328 37.333N  118.666W 016 292 — — 4.50M_ PAS —_ — — —
1932 11 03 185440 3716 N 12216 W — 324 —  — 4.90UknJON — Vv 5 —_
1933 02 03 0326 37.333N 118.833W 016 292 — — 5.00M_ PAS —_ v 6 —
1933 02 24 1933 32.833N 115.750W 016 292 —  — 450M_ PAS —_ — — —_
1933 03 11 015407.8 33616N 117.966W 016 292 — — 630Mp PAS 6.1SHK vIOo 397 213#
1933 03 11 0204 33750N 118.083W 016 292 —  — 490M; PAS —_ —_ — -_
1933 03 11 0209 33.750N 118.083W 016 292 — — 5.00M_ PAS — —_ —-_ _—
1933 03 11 0210 33.750N 118.083W 016 292 — — 4.60M_ PAS — —_ — —
1933 03 11 0216 33.7750N  118.083W 016 292 — -~ 4380M_ PAS _— —_ —_— —
1933 03 11 0217 33.600N 118.000W 016 292 — — 4.50M; PAS —_— _— -_ —_
1933 03 11 0227 33.750N 118.083W 016 292 — — 4.60M_ PAS _— _ —_ _
1933 03 11 0230 33.750N 118.083W 016 292 — — 5.10M_ PAS —_ _— —_ —_—
1933 03 11 0259 33.750N 118.083W 016 292 —  — 4.60M_ PAS _— —_ _ —
1933 03 11 0323 33.7S0N 118.083W 016 292 —_— -— 5.00M, PAS —_ —_ _ —_
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Origin Hypocenter Magnitude Intensity
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1933 03 11 0436 33750N 118.083W 016 292 — — 4,60M_ PAS — —_ _ —_
1933 03 11 0439 33 750N 118.083W 016 292 — — 490M,; PAS — —_ —_ —_
1933 03 11 0440 33.750N 118.083W 016 292 — — 470M, PAS —_ _ - —_
1933 03 11 051022.0 33 700N 118.066W 016 292 — — 5.10M; PAS — — - —
1933 03 11 0513 33.750N 118.083W 016 292 — — 4,770M_ PAS —_ —_ — —_
1933 03 11 051804.0 33.566N 117.983W 016 292 — — 520M_. PAS — — _ —_
1933 03 11 065803.0 33.683N 118.050W 016 292 — -~ 550M_p PAS — — -— —_
1933 03 11 0808 337750N 118.083W 016 292 —  — 4.50M;, PAS —_ — —_ —_
1933 03 11 085457.0 33.700N 118.066W 016 292 — — S5.10M_ PAS — — _— -_
1933 03 11 0910 33750N 118.083W 016 292 — — S5.10M, PAS  — - - —
1933 03 11 1104 33750N 118.133W 016 292 — — 4.60M, PAS  — - - —
1933 03 11 1425 33.85N 118266W 016 292 — — 500M_ PAS  — - - —
1933 03 11 1457 33.883N 118.316W 016 292 —_— — 4.90M, PAS — — —_ _
1933 03 11 1653 33.750N 118.083W 016 292 — — 480M_. PAS —_— — — —_
1933 03 12 0616 33750N 118.083W 016 292 — — 4.60M_ PAS —_ — —_ _
1933 03 12 1738 33. 750N 118.083W 016 292 — — 4.50M; PAS —_— —_ _ _—
1933 03 12 2354 33.750N 118.083W 016 292 — — 4.50Mp PAS —_ —_ — _—
1933 03 13 0432 33.750N 118.083W 016 292 —  — 470M_ PAS —_ m 259 —_
1933 03 13 131828.0 33.750N 118.083W 016 292 — — 530M_ PAS — v 6 —_—
1933 03 14 1219 33.750N 118.083W 016 292 — — 4.50M, PAS —_ - —_ —_
1933 03 14 1901500 33616N 118016W 016 292 — — S510M; PAS  — - - —
1933 03 15 1113320 33.616N 118.016W Ol6 292 — — 490M_ PAS —_ v 6 -—
1933 05 16 1145260 3760 N 12200 W — 324 — — 4.50Mp BRK — v 38 408&
1933 06 22 123628.0 37.583N 118.800W 016 292 — — 490M, PAS —_— v 6 20
1933 06 22 1241020 37.583N 118.800W 016 292 — — 4.90M_ PAS — v 6 20
1933 08 06 0332 33.333N  116.300W 016 292 — — 470M_ PAS —_ v 6 -
1933 09 28 1153 4008 N 12392 W — 324 —  — 4.60UknJON —_ v 6 —_
1933 10 02 091017.6 33.783N 118.133W 0l6 292 — — 5.40M, PAS —_ VI 6 16&
1933 10 25 070046.0 33.950N 118.133W 016 292 — — 4.30M, PAS —_ VI 6 6&
1933 12 13 153437 3720 N 12200 W — 324 —~—  — 5,00UknJON — v 6 13&
1934 01 04 2153 32.700N 115.116W 016 292 —  — 4,50M, PAS — — —_ —_
1934 01 09 1410 34.100N 117.683W 016 292 — - 4,50M; PAS _ v 7 20&
1934 01 20 2117 33.616N 118.116W 016 292 —  — 4.50M, PAS — v 7 -
1934 03 02 2130 33.083N 115983W 016 292 —  — 4.50M; PAS —_— m 7 —_
1934 04 23 2120 36.750N 121.400W — 324 — — 3.50M, BRK _— VI 259 2
1934 06 05 2148 3580 N 12033 W 016 292 — - 5.00M, PAS —_— v 7 28&
1934 06 05 2252 3580 N 12033 W 016 292 — — 4.00M, PAS —_ Vi 7 —_—
1934 06 06 22 14 400 N 1210 W — 7 — — 4.50M, BRK _ v 7 12
1934 06 08 04 30 3580 N 12033 W 016 292 — — 5.00M_ PAS _ vl 7 75&
1934 06 08 04 47 3580 N 12033 W 016 292 — — 6.00M, PAS 6.10ELL VHI 7 88&
1934 06 08 0S5 42 3580 N 12033 W 016 292 — — 4.50M_ PAS —_— m 7 —_—
1934 06 14 19 26 3580 N 12033 W 016 292 — — 4,50M, PAS — v 7 —
1934 07 06 22 4855.1 41.22 N 12527 W 005 260 — — 6.50Mg GR —_— v 7 20&
1934 11 17 17 42 4050 N 12408 W — 324 —  «— 5.00UknJON —_ v 7 —_
1934 12 03 01 54 3595 N 12150 W — 324 — - 4.50M_ BRK —_ v 25 —
1934 12 15 17 00010 4060 N 12420 W — 324 -  — 4.80UknJON —_ v 7 —_
1934 12 17 11 10 34.583N 120.333W 016 292 — — 4.50M_ PAS —_ VI 259 —_
1934 12 24 1626 35900N 120.500W 016 292 — — 5.00M_ PAS —_ v 7 —_
1934 12 30 135214 3225 N 11550 W — 258 — — 6.50Mg CFR 6.35SHHT IX 7 155#
1934 12 31 184515 320 N 11475'W — 258 — — 7.10M¢ ABE 7.02HHT X 7 200#
1935 01 02 224058 4025 N 12525 W — 258 — — 570M¢ GR — v 8 _
1935 05 16 0325 37.380N 118.920W 016 292 —  — 4.50M;, PAS — v 8 —
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1935 06 03 1708 4100 N 12400 W — 324 - — 500M_. BRK —_— —_— — —
1935 06 19 0955 37.250N 118.500W 016 292 — — 450Mp. PAS _ v 8 33
1935 07 13 1054165 34200N 117.900W 016 292 — — 470M_p PAS —_ v 8 25&
1935 09 03 0647 34.033N  117.316W 016 292 — — 4.50Mp. PAS -— A\ 8 —_—
1935 09 08 1440 32900N 115.216W 016 292 —  — 4.50M_ PAS — v 8 —_
1935 09 08 1703 32900N 115216W 016 292 — — 5.00Mp. PAS —_ v 8 —
1935 10 11 1406 32.900N 115.216W 016 292 — - S5.00M. PAS _ m 259 _—
1935 10 24 144807.6 34.100N 116.800W 0Ol6 292 — — 5.10M_. PAS -— \' 8 45&
1935 10 24 1451 34.100N 116.883W 016 292 — — 4.50M_p PAS —_ v 8 -
1935 10 24 1452 34.100N 116.883W 016 292 — - 450M; PAS —_ v 25 —_
1935 11 04 0355 33.500N 116.916W 016 292 — — 4.50M_ PAS — v 25 2&
1935 12 20 0745 33.166N 115.500W 016 292 — — 5.00M_ PAS —_— v 8 —_
1935 12 25 1715 33.600N 118.016W 016 292 — — 4.50M; PAS —_— \'% 8 —
1936 02 23 2220427 34.127TN 117.338W 010 292 — — 4.50M_, PAS — v 9 28
1936 04 07 2253 32.900N 115.216W 016 292 — — 4.50M_ PAS — A% 9 —
1936 05 07 1147 33.133N  116.083W 016 292 — — 450M_ PAS — \'A 9 —
1936 05 09 202040 4050 N 12165W — 324 —  — 4.50UknJON —_— A\ 9 —
1936 05 10 174013.2 37.610N 118.368W 010 292 —_— — 5.00M. PAS — A\ 9 45
1936 05 27 1955 3650 N 121.17 W — 324 — — 450M; BRK — —_ — -
1936 06 03 0915 40.16 N 12645 W — 324 — — 580Mg BRK -— v 9 18&
1936 09 18 144032.1 32.856N 1!5710W 010 292 — — 4.50M  PAS —_ _ — —_—
1936 10 10 0125320 403 N 1260 W — 265 — — 5.00Mp BRK _— —_ —_ —
1936 11 18 180218.5 34460N 120.522W 010 292 — — 4.50M, PAS — v 9 —
1937 02 07 044134 4050 N 12525 W — 258 — — 575M¢ GR -— v 10 26&
1937 02 17 0333 3670 N 12120 W — 324 — — 4.50Mg BRK —_ v 25 —_
1937 03 05 1247 3670 N 12170 W — 324 — — 450M. BRK -_— v 10 5&
1937 03 08 103112 3780 N 12220 W — 324 — — 4.50M_. BRK — VI 10 20&
1937 03 25 164901.8 33408N 116.261W 010 292 — — 6.00M, PAS S5.60HHT VI 10 80#
1937 03 26 210906 4025 N 12675 W — 258 — — 550M¢ GR —_— —_ —_ —_
1937 03 27 0742 33466N 116.583W 016 292 — — 4.50Mp PAS —_— v 25 —_
1937 08 06 0324 338 N 1201 W — 10 — — 4.50My BRK —_— v 25 8
1937 09 01 134808.2 34.210N 117.530W 010 292 — — 4.50M_ PAS _ v 10 17
1937 09 01 1635335 34.183N 117.548W 010 292 - — 450M_ PAS _ v 10 -
1937 10 27 1553 3660 N 12150 W — 324 — — 450M, BRK — vV 10 —_
1937 11 22 0412538 34370N 120.623W 010 292 — — 4.50Mp PAS —_— v 10 5&
1938 01 04 0029 33466N 116.583W 016 292 — — 450M_ PAS —_ v 25 —_—
1938 02 12 200014.0 37.000N 122.000W — 324 — — 4.50M_ BRK —_ Vi 11 8&
1938 02 15 0745398 34.173N 116.257TW 010 292 — — 4.50M_ PAS —_— v 259 —_
1938 04 13 1929 32.883N 115.583W 016 292 - — 450M_p PAS —_— vV 25 —
1938 04 28 060728.0 32. 717N 118.172W 010 292 — — 450M_ PAS —_— v 25 —
1938 05 10 1032 36.200N 121.300W — 324 — — 450M_ BRK — v 259 —_
1938 05 31 0834554 33.699N 117.510W 010 292 — — 5.50M_ PAS — v 11 50#
1938 06 06 0242 32900N 115216W 016 292 — — 5.00M_ PAS —_ v 25 —_—
1938 07 01 1813 4100 N 12400 W — 324 — = 5.00M, BRK —_— —_ — —_
1938 07 05 1806558 33.682N 117.553W 010 292 — — 4.50M, PAS — vV 259 —_
1938 08 18 0739454 34847TN 116.143W 010 292 —  — 4.50M, PAS _— v 25 —
1938 08 31 031814.3 33.759N 118.253W 010 292 — — 4.50M_ PAS —_ Vi 11 5&
1938 09 12 0610 4000 N 12400 W — 34 — — 5.50M, GR _ Vi 1 35&
1938 09 17 142304.1 35.630N 117.513W — 292 —  — 5.00M_ PAS —_ v 25 —_
1938 09 27 122348 3645 N 12125'W — 324 — — 5.00M, PAS —_— v 1 23&
1938 10 18 0505 4000 N 12400 W — 324 — — 4.50M; BRK —_ m 25 —_—
1938 11 15 1348 3925 N 12300 W — 324 —_— — — —_— VI 1 7
1938 11 22 1530 3593 N 12048 W — 324 — — 450Mp PAS — v 25 —_
1938 12 01 1617 37.50 N 12180 W — 324 — — 4.50Mp BRK —_ Vi 1 —
1938 12 03 174252.6 37.453N 118.603W 010 292 —  — 570M_ PAS — VI 11 62
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1938 12 03 1841164 37.808N 118.323W 010 292 — — 450M_ PAS —_ — — —_
1939 01 07 202150.2 36.007N 117.720W 010 292 — — 4.50M_ PAS — v 259 —
1939 02 23 0845517 34912N 118.973W 010 292 — — 450M, PAS — v 25 —
1939 02 23 09 1846.7 34.885N 119.002W 010 292 — — 4.50M, PAS —_ v 25 —
1939 03 12 2204 410 N 1259 W — 324 — — 490UknJON —_ I 11 —
1939 03 17 1309 4075 N 12600 W — 34 — — 5.00UknJON - m 11 —_
1939 04 19 07 41 32.583N 117.800W 016 292 —  — 4.50M_ PAS - v 259 —
1939 05 01 215318.0 4020 N 12470 W  — 12 — — 450M_. BRK —_ vV 259 —_
1939 05 08 0248 05.3 34.903N 119.038W 010 292 — — 4.50M, PAS — v 25 -
1939 05 12 192502.3 33.466N 116433W 016 292 — — 4.50M, PAS - v 259 —_
1939 06 24 130206 3680 N 12145 W — 324 — — 5.50M_ BRK — v 259 26&
1939 06 25 0149 327700N 118.200W — 292 — — 4.50M_ PAS — oo 259 —
1939 07 17 092454 3685 N 12168 W — 324 — — 450M_ BRK —_— \4 12 —_
1939 11 07 1852084 34000N 117.283W 016 292 — — 470M_ PAS — v 259 —
1939 12 27 192849.0 33.783N 118.200W 016 292 — — 470M_ PAS — VI 12 15&
1939 12 28 121538.0 3580 N 12033 W — 324 — -— S5.00M_ BRK — VI 12 42&
1940 02 08 080559.0 4000 N 12160 W — 324 — — 570M. BRK - v 13 72
1940 02 13 2353 400 N 1240 W — 324 _— - —_ —_ VI 259 25&
1940 02 19 1206557 34017N 117.050W 016 292 — — 4.60M;, PAS —_ v 25 —
1940 02 24 0938 37.500N 118.533W 016 292 — — 4.50M_ PAS — v 259 —
1940 02 28 172807.0 33.133N 116.083W 016 292 — — 450M, PAS —_ v 259 —
1940 05 18 0503 58.5 34.083N 116.300W 016 292 — — 540M, PAS —_ v 259 65
1940 05 18 055120.3 34.067N 116.333W 016 292 — — 520M. PAS _ v 259 —
1940 05 18 0604 30.6 34.067N 116317TW 016 292 — — 4.60M,; PAS — —_ — —
1940 05 18 0721327 34.067N 116.333W 016 292 — — 5.00M_ PAS —_— —_ — —_
1940 05 18 1347 19.0 34.050N 116.283W 016 292 — — 450M_ PAS — -_ —_— -
1940 05 19 0226 02.0 34.050N 116.283W 016 292 — — 4.50M. PAS —_ —_ — -_—
1940 05 19 022730.0 34.050N 116.283W 016 292 — — 450M_ PAS —_ — — —
1940 05 19 043640.9 32.733N 115.500W 016 292 — — T7.10Mg ABE 6.93HHT X 13 170#
1940 05 19 044847.0 32.767N 115483W 016 292 — — 4.50M_ PAS — Felt 13 —
1940 05 19 045500.0 32.767N 115.483W 016 292 — — 5.50M. PAS — Felt 13 —_
1940 05 19 0504 32.767N  115483W 016 292 — — 450M_ PAS —_— Felt 13 -—_
1940 05 19 0544 37.0 32.766N 115483W 016 292 — — 4.50M_, PAS — Felt 13 —_
1940 05 19 055134.0 32.767N 115483W 016 292 — — 5.50M, PAS — X 13 —_—
1940 05 19 0557 17.0 32.76TN 115.483W 016 292 — — 4.50M PAS — Felt 13 —
1940 05 19 0617420 32.767N 115483W 016 292 — — 450M, PAS —_ Felt 13 —_
1940 05 19 0633200 32.767N 115483W 016 292 — — 5.00M, PAS — Felt 13 -
1940 05 19 063540.0 32.767N 115483W 016 292 — — 5.50M, PAS — Felt 13 —_
1940 05 19 0701 32.767TN  115.483W 016 292 — — 4.50M, PAS — — -_ -_—
1940 05 19 153033.0 32.767TN 115483W 016 292 — — 4.50M_ PAS —_ —_ —_ —_
1940 05 22 105831.0 32.767TN 115483W 016 292 — — 4.50M, PAS — — —_ —_
1940 05 23 1100 32.76TN  115483W — 259 —_— - — — VI 259 —
1940 05 23 17 30 32. 769N 115483W — 259 —_ - — - VI 259 —_
1940 05 23 1845 32.76’/N 115483W — 259 —_ - — - VI 259 —_
1940 06 01 052701.2 34.083N 116.333W 016 292 — — 470M, PAS — v 259 —
1940 06 01 235936.0 32.767N 115483W 016 292 — — 4.50M,_ PAS - —_ — —_
1940 06 02 0613 10.2 34.083N 116.333W 016 292 —  — 4.50M_ PAS - —_— _ —
1940 06 04 103508.3 33.000N 116433W 016 292 — — 5.10M_. PAS - vV 259 —
1940 07 08 1057 36.5 37.616N 118.800W 016 292 — — 480M, PAS —_— v 259 —
1940 07 22 2300329 37.633N 118.767W 0l6 292 — — 4.60M; PAS —_— v 25 —
1940 09 07 130206.0 36.500N 121.500W — 324 — — 450M, BRK -— m 259 —_—
1940 09 27 170336 405 N 1250 W — 324 — — 4.50M, BRK —_— v 259 —
1940 10 11 0557 12.3 33.767N 118.450W 016 292 — — 475M_ PAS —_ VI 13 18&
1940 10 21 064933.0 33.117N 116417TW 016 292 -—  — 4.50M, PAS — v 25 —_
1940 10 22 1101 405 N 141 W — 34 — — 4.50M,; JON —_ VI 13 5&
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Origin Hypocenter Magnitude Intensity
Date timewrc) Latitude Longltude Depth Ref USGS Other Moment MMI  Ref Felt area

Yr MoDa hm s (9 ©  (km) m, Ms M (1,000 km?)
1940 11 19 183§ 407S N 12490 W — 324 — — 470M_ BRK _ Vi 13 21&
1940 12 20 2340420 4000 N 12400 W — 324 — — 5.50Mg GR —_— VI 13 23&
1941 01 23 1203 405 N 1250 W — 324 — — 470M_. BRK — A\’ 14 5&
1941 02 09 0944040 4050 N 12525 W — 258 — — 6.60Mg GR _— Vi 14 50&
1941 02 11 0451 4000 N 12500 W — 324 — — 450Mg GR —_ _ —_ —_
1941 02 23 1836 14.0 33.500N 116.483W 016 292 — — 4.50M_ PAS _ m 259 —
1941 05 01 1329 4000 N 12100 W — 324 — — 450M_ BRK _ v 14 —
1941 05 13 1601540 4030 N 12640 W — 324 — — 6.00Mg GR —_ A\’ 14 —_
1941 05 16 0236420 4030 N 12500 W — 324 — — 4.50M; BRK —_ —_ —_ —_
1941 05 28 062318.0 3708 N 12175 W — 324 — — 4.50M; BRK — A\’ 14 12&
1941 07 01 0750548 34.367N 119.583W 016 292 — — 590M; PAS S592HHT VII 14 S52#
1941 07 01 2354 34.333N  119.583W 016 292 —  — 4.50M_ PAS —_ v 25 —_
1941 07 12 1618 34.333N  119.583W 016 292 — — 4.50M,; PAS —_— v 259 —_
1941 07 22 185205.0 32.733N 115450W 016 292 — — 4.50M_ PAS — v 25 -
1941 09 08 03 1245.0 34.333N 119.583W 016 292 — — 4.50M, PAS —_— v 14 —_
1941 09 14 1643318 37.567N 118.733W 016 292 — — 5.380M_. PAS —_ Vi 259 920
1941 09 14 165458.0 37.567N 118.733W 016 292 — — 4.50M_ PAS _ —_— —_ —_
1941 09 14 1821187 37.56IN 118.733W (016 292 —  — 5.50M_ PAS — VI 259 —_
1941 09 14 1839119 37.567N 118.733W 016 292 — — 6.00M_ PAS S48HHT VI 259 90
1941 09 14 211601.0 37.570N 118.730W 016 292 — — 5.00M_ BRK —_— Im 259 —_
1941 09 21 195307.2 34867TN 118.933W 016 292 — — 520M_ PAS —_— v 14 60&
1941 10 03 161308.0 4040 N 12480 W — 324 — — 6.40Mg GR — VI 259 30&
1941 10 06 0659 4040 N 12500 W — 324 — — 500M. BRK —_— — — —_—
1941 10 22 0657 18.5 33817N 118.217W 016 292 — — 490M_ PAS — viI 14 5&
1941 10 22 1032218 33867N 118.217W 016 292 —  — 3.30M_ PAS —_ VI 14 —_
1941 10 23 2044 31.0 37.567N 118.733W 016 292 — — 4.50M_ PAS —_— v 259 —_
1941 10 25 0709 3950 N 1217 W — 324 — — 4.60M; JON —_— v 14 —_
1941 11 14 084136.3 33.783N 118.250W 016 292 — — 540Mg GR _ v 259 9&
1941 12 24 0730120 3260 N 11610 W 016 292 —_ — 4.50M. PAS — v 259 —_
1941 12 31 064844.0 37.567TN 118.733W 016 292 —_ — 5.40M; PAS —_ Vi 14 &
1941 12 31 180544.0 37.567TN 118.733W 016 292 — — 4.50M_ PAS —_— — —_ -
1942 01 01 0341010 37.567N 118.733W 016 292 — - 4.50M_ PAS —_— v 25 _
1942 02 01 151828.0 34400N 116917TW 016 292 — — 4.50M,; PAS —_— v 25 —_
1942 02 01 1603 34.0 34400N 116917W 016 292 —  — 4.50M_ PAS —_ — —_ —_
1942 02 04 033203.0 37.567N 118.733W 016 292 — — 4.50M,; PAS —_ v 25 -
1942 03 03 0103240 34000N 115.750W 016 292 ~— — 5.00M_. PAS —_ v 259 —
1942 05 23 1547290 32983N 115983W 016 292 — — 5.00M_ PAS —_ v 15 16+
1942 07 06 211140.0 37.56IN 118.733W 016 292 — — 4.50M, PAS —_ v 259 —_
1942 08 07 011533.0 34300N 116417W 016 292 — — 450M; PAS — — - —_
1942 09 03 140601.0 34483N 118.983W 016 292 — — 4.50M; PAS —_ A\ 15 —_
1942 09 04 0634330 34483N 118.983W 016 292 — — 4.50M,; PAS _— A\ 15 _—
1942 10 21 1622 13.0 32966N 116.000W 016 292 — ~— 650Mg GR 6.59HHT VI 15 90#
1942 10 21 162519.0 32967N 116.000W 016 292 — — 5.00M_. PAS —_ —_ — -
1942 10 21 162654.0 32967N 116.000W 016 292 — — 5.00M_. PAS —_ _ _ —
1942 10 21 163439.0 32.967N 116.000W 016 292 — — 4.50M_. PAS —_— — —_ —
1942 10 21 163806.0 32.967N 116.000W 016 292 —  — 4.50M, PAS —_— —_ —_ _—
1942 10 21 191028.0 32.967N 116.000W 016 292 — — 4.50M_. PAS _— — — _—
1942 10 21 214928.0 32.967N 116.000W 016 292 — — 4.50M_ PAS —_ —_— — —_—
1942 10 22 015038.0 33.233N 115.717W 016 292 — — 550M_ PAS S5.79TH vV 259 —_
1942 10 22 181326.0 32.967N 116.000W 016 292 —~ — 5.00M_ PAS —_— —_ _— —_
1942 10 26 030215.0 33.233N 115717W 016 292 — — 4.50M_ PAS —_ m 259 -
1942 10 26 06 1504.0 33.233N 115.717W 016 292 — — 4.50M, PAS —_ — — —_
1942 10 29 155600.0 32.967N 116.000W 016 292 — — 4.50M_ PAS _— v 259 —_—
1942 10 29 162157.0 32.967N 116.000W 016 292 — — 4.50M_ PAS _ v 25 —_
1942 10 30 053545.0 32.967TN 116.000W 016 292 — - 4.50M; PAS —_ v 25 —
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Origin Hypocenter Magnitude intensity
Date time(utc) Latitude Longitude Depth Ref UsGs Other Moment MM Ref Felt area

Yr MoDa hm s ©) © (km) m, Mg M (1,000 km?)
1942 11 02 125942.0 32.967N 116.000W 016 292 — -~ 4.50M,; PAS — - —_ —_
1942 11 03 050629.0 32.967N 116.000W 016 292 — — 4.50M_ PAS —_ -— — —_
1942 11 09 2034250 34.617TN 116.000W 016 292 — — 4.50M, PAS —_ _ —_ —
1942 12 05 185207.0 37.567N 118,733W 016 292 — — 4.50M, PAS — — —_ —_—
1942 12 17 150743.0 3887 N 11990 W — 324 — — 5.10M_ BRK —_ v 15 —_
1942 12 20 054739.0 3872 N 11973 W — 324 — — 450M_ BRK — Felt 15 —_
1943 01 02 141118.0 33417N 116417TW 016 292 — — 4.50M,; PAS —_— v 25 —_
1943 03 17 004044.0 32.733N 115433W 016 292 — — 4.50M, PAS - \4 16 -
1943 03 30 210728.0 39.430N 120400W — 324 — — 5.30M_ BRK — v 25 39
1943 05 31 201653.0 37.383N 118.600W 016 292 — — 4.50M; PAS — v 16 24
1943 06 18 161546.0 33.117N 116.117W 016 292 — — 4.50M_ PAS — v 16 —_—
1943 08 29 034513.0 34267N 116.967W 016 292 — — 5.50M_ PAS —_— VI 259 37&
1943 09 16 0752220 36.017N 117.933W 016 292 — — 4.50M,; PAS —_ v 259 -
1943 10 02 065641.0 4050 N 12460 W — 324 — — 4.60M_ BRK — v 25 _
1943 10 14 1428440 34.333N 116.883W 016 292 — — 4.50M_ PAS —_— m 259 e
1943 10 15 165001.0 34.350N 116.867W 016 292 —  — 4.50M; PAS —_ v 259 —
1943 10 26 045033.0 3743 N 12168 W — 324 — — 490M; BRK —_ Vi 16 65&
1943 10 31 131210.0 33.783N 116.200W 016 292 — — 450M_ PAS — v 25 —
1943 11 02 164759.0 32.967N 116.000W 016 292 — — 4.50M; PAS —_ v 259 —
1943 11 02 175041.0 32.967N 116.000W 016 292 — — 4.50M_ PAS —_ v 25 —_
1943 11 16 213847.0 3778 N 12212 W — 1324 — — 3.60M, BRK - VI 16 —
1943 11 17 1128410 33.917N 116.700W 016 292 — — 4.50M, PAS —_ v 16 —
1943 12 22 155028.0 34.333N 115.800W 016 292 — — 5.50M_ PAS — v 16 —
1944 01 12 1502400 4030 N 12490 W — 324 — — 5.10M_. BRK —_ \ 17 —
1944 01 16 022529.0 4030 N 12510 W — 324 — — 5.10M; BRK - v 17 —
1944 06 10 1111505 34.013N 116772W 010 292 — ~— 450M_ PAS 3.38TH v 17 —_—
1944 06 12 104534.7 33.977N 116.720W 010 292 — — 5.10M_ PAS - VI 17 41&
1944 06 12 111636.0 33.995N 116712W 010 292 —  — 5.30M, PAS — VI 17 41&
1944 06 13 0827 32.0 34.667TN 120.500W 016 292 — — 4.60M, PAS — v 17 —_
1944 06 19 0003 33.0 33.867N 118.217W 016 292 — — 4.50M_ PAS —_ Vi 17 16&
1944 06 19 030607.0 33867N 118.217W 016 292 — - 440M, PAS —_ VI 17 13&
1944 07 03 0538 23.5 35350N 117.827TW — 292 — — 470M_ PAS —_ A\ 17 —
1944 07 29 1137150 4030 N 12580 W — 324 — — 4.50M_ BRK — - —_ —
1944 11 08 1108440 4150 N 12500 W — 324 — — 470M_ BRK —_ — - —_—
1944 12 23 081622.0 36400N 117.917TW 016 292 — — 4.70M_ PAS - v 17 —
1945 01 07 222533.0 36.730N 121.200W — 324 — - 470M, BRK —_ VI 18 34&
1945 03 20 215507.0 34250N 116.167W 016 292 — — 5.00M, PAS — v 25 —
1945 04 01 234342.0 34.000N 120017W 016 292 — — 540M; PAS 5.14TH v 18 2&
1945 05 02 1947 54.0 41.200N 123.500W — 324 — — 5.00M; BRK — A\ 18 9
1945 05 17 150647.0 3682 N 12137 W — 324 — — 4.60M, BRK -_— vi 18 15
1945 05 19 1507040 4025 N 12650 W — 258 — — 620Mg GR —_— v 18 4&
1945 06 14 033013.0 37.083N 117.500W 016 292 — — 5.00M, PAS — — —_— —
1945 08 15 1756240 33.217N 116.133W 016 292 — — 5.70M, PAS —_ VI 18 394#
1945 08 27 0913040 3727 N 12180 W — 324 — — 4.50M; BRK —_ VI 18 4&
1945 09 28 2224050 4190 N 12670 W — 324 — — 6.12Mg CFR —_— — —_ —
1946 01 08 1854 18.0 33.000N 115.833W 016 292 — - 540M_ PAS — A\ 19 31#
1946 01 13 1631150 37.317N 118.650W 016 292 — — 4.70M_ PAS — VI 259 _
1946 03 15 1321009 35.753N 117.987W 016 292 — — 5.20M, PAS —_ VI 259 —
1946 03 15 1349359 35.725N 118.055W 022 292 — — 6.30M; PAS 6.06TH v 19 22&
1946 03 15 1400354 35715N 118.073W 016 292 — — 5.30M, PAS —_ vi 259 —
1946 03 15 191853.6 35715SN 117.977W 016 292 — — 5.40M, PAS — Felt 259 —
1946 03 15 2154334 35752N 118.020W 016 292 — — 5.20M_ PAS — Felt 259 —
1946 03 16 094617.9 35.745N 118.038W 016 292 — — 5.10M_ PAS 4.54TH PFelt 19 —
1946 03 17 08 1636.0 35.632N 118.268W — 202 — — 4.60M; PAS 4.10TH Felt 19 —_
1946 03 18 100555.1 35.723N 118.035W 016 292 — — 490M, PAS 4.35TH v 25 —
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Origin Hypocenter Magnitude Intensity
Date time ute) Latitude Longitude Depth Ref USGS Other Moment MMI  Ref Felt area

Yr MoDa hm s ©) ©) (km) m, Mg M (1,000 km?)
1946 03 18 154925.7 35.780N 117.922W 016 292 — — 480M; PAS 4.30TH v 259 —_—
1946 03 18 155042.6 35747TN 117.908W 004 292 — — 530M; PAS 499TH v 25 —_
1946 03 24 200003.0 35728N 118.098W 016 292 — — 450Mp PAS —_— — - —
1946 05 02 0126120 3768 N 12160 W — 324 — — 4.60M; BRK —_— v 19 8
1946 05 29 1751030 3677 N 12142 W — 324 — — 450M; BRK —_— vV 259 —_
1946 06 04 120524.0 33917N 115700W 016 292 — — 480Mp PAS —_— v 259 -
1946 06 15 194653.0 32.600N 116.317W 016 292 — — 480M_ PAS _— v 19 —_
1946 07 07 0655150 40.500N 121.500W — 324 — - 5,00Mp BRK —_ v 19 18&
1946 07 18 1427 58.0 34.533N 115.983W 016 292 — — 5.60Mp PAS 5.39 vV 259 70
1946 08 30 1116450 33.233N 115.700W 016 292 — — 4.60M; PAS —_ — —_— —
1946 09 28 071909.0 33.950N 116.850W 016 292 — — 500M PAS _ VI 19 23&
1946 12 18 142028.0 4030 N 12460 W — 324 — — 470Mp BRK —_ v 25 9&
1947 02 05 061423 3623 N 12065 W — 324 —-— — 5.00M. BRK — VI 20 —_
1947 02 06 172040.1 35.67IN 118.067W 016 292 — — 4.60M_. PAS — vV 25 —_—
1947 03 30 074 4038 N 12468 W — 324 — — 4,60M_ BRK — vV 259 5&
1947 04 10 155806.0 34.983N 116.550W 016 292 — — 6.20Mp PAS 6.51HK VI 20 151&
1947 04 10 1603 34967TN 116.550W 016 292 — — S5.10M_ PAS —_— Felt 259 —_—
1947 04 10 171822.0 34950N 116.533W 016 292 —~ — 5.00M. PAS —_ _— —_ —_—
1947 04 11 0747 34967TN 116.550W 016 292 —_— — 5.00M. PAS 4.76TH Felt 20 —_
1947 04 19 022909.0 34.967IN 116.550W 016 292 — — 470Mp PAS 4.38TH —_— — _—
1947 05 11 050620.0 34.233N 116.333W 016 292 — — 490M_ PAS — Felt 20 —_
1947 05 27 205942 4040 N 12470 W — 324 — — 520M_; BRK —_ VI 20 6&
1947 06 22 232933 37200 N 121,77 W — 324 — — 4.70M; BRK —_— VI 20 35&
1947 07 24 221046.0 34.017N 116.500W 016 292 — — 5.50M; PAS — v 20 60#
1947 07 24 225426.0 34017N 116.500W 016 292 — — 490M_ PAS —_— v 25 -_
1947 07 25 004631.0 34017N 116.500W 016 292 — — 5.00M_. PAS 4.64TH —_ —_ —_—
1947 07 25 015647.0 34017N 116.500W 016 292 — — 4.60M_. PAS 4.15STH —_ —_ —
1947 07 25 061949.0 34017N 116.500W 016 292 — — 5.20M_ PAS 5.15TH v 259 —_
1947 07 25 1614 53.0 34017N 116.500W 016 292 — — 450M; PAS 426TH v 25 —
1947 07 26 024941.0 34.017N 116.500W 016 292 — — 5.10M;, PAS —_ Felt 259 _
1947 07 26 2304250 34017N 116.500W 016 292 — - 450M_ PAS —_— —_ —_ —_
1947 08 10 215824 3688 N 12142 W — 324 — — 440M_ BRK —_ Vi 20 10&
1947 09 08 0552 3930 N 12020 W — 324 — — 4.50M; BRK _— v 20 —_
1947 09 08 0713 3930 N 12020 W — 324 — — 470M_. BRK —_ VI 20 —_
1947 09 23 1352550 4040 N 12520 W — 324 — — 530Mp BRK —_— vV 259 19&
1947 11 02 0701 4010 N 12530 W — 324 — — 430M_. BRK —_— — — —_
1947 11 10 022255.0 34400N 116417W 0l6 292 — - 4.50M; PAS — m 25 —_
1947 11 18 215903.0 33.267N 119.450W 016 292 —_ -— 5.00M_ PAS 4.78TH \' 20 —_
1948 01 10 004550 420 N 1270 W — 324 —~ — 5.30M_ BRK —_ - —_ —_
1948 02 11 0329280 3610 N 11880 W — 1324 — - 490Mp BRK —_ VI 21 30
1948 02 19 0825090 4100 N 12490 W — 324 — — 480M_ BRK —_ m 25 -
1948 02 20 042124.0 33917N 118217TW 016 292 — — 3.60M; PAS _— VI 21 2
1948 02 24 08 15100 32.500N 118.550W 016 292 — — 5.30M, PAS S5.12TH v 21 —
1948 03 01 081213.0 34.167N 117.533W 016 292 — — 470M_ PAS —_ VI 21 31&
1948 03 28 223803.0 36.850N 121.570W — 324 — — 4.60Mp BRK — v 21 10&
1948 03 28 224500.0 36.850N 121.570W — 324 — — 450M_ BRK —_ v 21 10&
1948 04 16 2226240 3401TN 118.967TW 016 292 — — 470M_ PAS —_ Vi 21 4&
1948 06 18 1035000 3907 N 12328 W — 324 — — 380M_. BRK —_— VI 21 1
1948 07 26 175001.4 35.582N 118.158W 005 292 — - 4.50M; PAS — vV 259 —_
1948 08 18 1911570 4050 N 12470 W — 324 we - 5.00M. BRK — vV 259 —_
1948 11 12 2310250 4040 N 12432 W — 324 — = 450M_. BRK — Felt 324 —_
1948 12 04 234317.0 33.933N 116.383W 016 292 — — 6.50M; PAS 5.95HK v 21 180#
1948 12 05 000721.0 33.933N 116.367TW 016 292 — — 490M; PAS 4.44TH Felt 259 —
1948 12 05 0042350 33967N 116433W 016 292 — — 4.60Mp PAS 448TH — —_— —_
1948 12 11 161220.0 33.967N 116450W 016 292 — — 450M_ PAS _— v 25 —_
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Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref USGS Other Moment MM Ref Felt area

Yr MoDa hm s © © (km) m, Ms M (1,000 km?)
1948 12 20 0442460 3580N 12150 W — 324 — — 4.50M. BRK —_— m 259 —_—
1948 12 29 125328.0 39.550N 120.080W — 324 — — 6.00M. BRK —_ \'11 21 104
1948 12 31 1435460 3567 N 12140 W — 324 —_ — 4.60M; BRK — v 21 —
1949 01 01 0117540 3690 N 121.62 W — 324 —_— — 4.50M; BRK —_— Vil 21 9&
1949 01 03 1343400 34967N 116.550W — 2902 _— — 4.80M_ PAS — v 25 —
1949 01 20 0759230 3955 N 12008 W — 324 — — 4.380M; BRK —_ v 25 —_
1949 02 11 2105240 37.083N 117.750W 0l 292 — — 560M; PAS S5.25TH Vi 22 7
1949 02 27 1335470 4120 N 12520 W — 1324 — — 4.80M_ BRK —_— —_ —_— —
1949 03 09 1228390 3702 N 12148 W — 324 —_— — 5.20M. BRK —_— VI 22 52&
1949 03 24 2056560 4130 N 12600 W — 324 —_— — 5.90M. BRK —_— Felt 324 _—
1949 04 13 075826.0 37.667N 118.383W 016 292 — — 4.50M_ PAS —_— vV 25 —_—
1949 05 02 112458.0 34017N 115767TW 016 292 — — 4.60M_ PAS _— Felt 259 —_—
1949 05 02 112547.0 34017N 115.683W 016 292 — — 590M_. PAS —_ v 22 824#
1949 05 10 040633.0 34.017N 115.683W 016 292 — — 4.70M_. PAS _— —_— — —_
1949 05 25 1731460 34017N 115.683W 016 292 — — 4.50M_ PAS —_ — —_ —_
1949 06 10 0306400 3730 N 12167 W — 324 —_— - 4.60Mp, BRK _— VI 22 21&
1949 06 27 1035310 3580 N 121.I0 W — 324 — - 4.50M. BRK — v 25 —
1949 08 08 1100030 3795 N 1232 W — 1324 —_— — 3.30M_. BRK —_ VI 22 1&
1949 08 21 2048160 4027 N 12123 W —— 324 — — 4.50M; BRK —_ v 25 —
1949 08 27 14 5146.0 34.500N 120.500W 016 292 —_— — 490M_ PAS 4.39TH VI 22 1&
1949 09 19 0508 13.5 33.960N 118.187W 000 292 —_— — 3.10M, PAS — V1 22 2
1949 10 22 2145200 3658 N 121,17 W —— 324 —_— — 470M,. BRK — vV 259 —_—
1949 10 28 0229160 4090 N 12420 W — 324 —_— — 4.50M_. BRK — vV 259 —_—
1949 11 04 204238.0 32.200N 116.550W 016 292 — — 5.70M_ PAS —_ VI 22 334
1949 11 05 043524.0 32.200N 116.550W 016 292 — — 5.10Mp PAS 4.32TH VI 22 15#
1949 12 09 1239020 37467N 118.367TW 016 292 — — 4.60M, PAS —_ v 22 —_
1950 01 14 195230 40217N 124417TW — 324 —_— — 4.60M; BRK — Vi 23 —_
1950 01 27 104720 420 N 1251 W — 1324 —_ — 470M; BRK — -— —_— _
1950 02 26 000622.0 34617N 119.083W 016 292 - —  470M_. PAS —_— Vi 23 6&
1950 03 20 152217.0 40450N 121.467TW — 324 — — 5.50M. BRK _ v 23 10
1950 03 23 04 1650.0 40.500N 121.500W — 266 —_ — 4.60M; BRK —_— —_ — _
1950 04 15 1156320 35750N 119.617W 016 292 — — 4.60M; PAS — v 25 —_—
1950 06 09 130744 41.283N 125.733W — 324 — — 4.80M,. BRK —_ — _— —_—
1950 07 27 1129260 33.117N 115.567W 016 292 —_ — 4.80M. PAS —_— Vi 23 —_
1950 07 27 2251 33.117N  115.567TW 016 292 —_ — 4.50M_ PAS —_ _ — —_—
1950 07 28 032§ 33.117N  115.567TW 016 292 _— — 4.70M. PAS —_— vV 259 _—
1950 07 28 1727 33.117N  115.567W 016 292 —_ — 470M; PAS 4.77TH Felt 23 _
1950 07 28 175048.0 33.117N 115.567TW 016 292 —_ — 5.40M; PAS 5.22TH Vi 23 24
1950 07 28 1758 12.0 33.117N 115.567TW 016 292 -_— — 4.80M; PAS — — —_ _
1950 07 29 0017 33.117N  115.567W 016 292 — — 4.50M. PAS 4.63TH Felt 23 —_
1950 07 29 143632.0 33.117N 115.567TW 016 292 — — 5.50M_ PAS —_— Vil 23 444
1950 07 29 1509 33.117N  115.567TW 016 292 — — 4.50M_ PAS — v 25 —_—
1950 07 29 184300.0 33.117N 115.56TW 016 292 _— — 4.70M; PAS —_— v 25 _
1950 08 01 08 37200 33.117N 115.567W 016 292 _— — 4.70M_. PAS —_— Vi 259 _
1950 08 14 1916000 33.117N 115.567TW 016 292 —_ — 4770M. PAS _— — — —_
1950 09 05 1919560 33.65N 116.7S0W 016 292 —_ — 4.80M_ PAS —_— VI 23 26&
1950 10 08 122419 40.283N 124.800W — 324 — — 4.60M. BRK —_— —_ —_ —
1950 11 14 023550 40483N 121.500W — 1324 —_— — 4.60M. BRK _— v 23 _
1950 11 14 063432 40.483N 121.500W — 324 - — 4.50Mp BRK _— Felt 23 _
1950 11 17 0346510 33917TN 118.317TW 016 292 — — 3.80M_ PAS —_— VI 23 —
1950 12 14 085934.0 40.083N 120.067TW — 324 — — 4.50M_. BRK —_ Felt 23 —
1950 12 14 132419 40.083N 120.067W — 324 — — 5.60M. BRK — v 23 80
1951 01 13 203132 404 N 1250 W — 324 —_— — 4.80M,. BRK —_ v 24 —
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Origin Hypocenter Magnitude Intensity
Date time ute) Latitude Longitude Depth Ref UsGS Other Moment MM! Ref Felt area

Yr MoDa hm s ©) ©) (km) m, Ms M (1,000 km?)
1951 01 24 0717026 32.983N 115733W 016 292 — — 5.60Mp PAS —_— v 24 56#
1951 01 25 210018 37.750N  122.183W — 324 — — 290M; BRK — VI 24 —
1951 02 15 104759.0 33.483N 116.500W 016 292 — — 4.80M_ PAS — v 24 18&
1951 02 15 104957.0 33.483N 116.500W 016 292 — — 480M_ PAS — \'A 24 18&
1951 04 01 192108 40467N 125.300W — 324 — — 500M; BRK —_— m 24 —_
1951 06 25 194541.7 35.772N 117.948W 012 292 — — 4.60M_ PAS —_— A\’ 24 —
1951 07 29 1053450 36.583N 121.183W — 324 — — 5.00Mp BRK —_ VI 24 30&
1951 08 06 090502 36.617N 121.217TW — 324 — — 490M; BRK _— VI 24 6&
1951 10 08 04 1035.0 40.283N 124.800W — 324 — — 580Mp BRK —_ Vi 24 28&
1951 10 31 205819 36.900N 121.417W — 324 -— — 4.80M; BRK _— v 24 6&
1951 11 13 112442 404 N 1253 W — 324 — - 4.80M; BRK —_ v 24 —_
1951 11 14 083953 40433N 124.050W — 324 — - 470M_ BRK —_— VI 24 8&
1951 12 05 155314.0 33.100N 115400W 016 292 — = 4.50M_ PAS — vii 24 15+
1951 12 26 0046540 32.817N 118.350W 016 292 — — 590M_ PAS —_— VI 24 35&
1951 12 28 024927.0 37.56TN 118.583W 016 292 — — 520M_ PAS — \' 24 33
1952 02 09 0843309 36.607TN 117.905W 008 292 — — 4,10M; PAS —_ VI 25 —_
1952 02 13 151337.0 32.867N 118.250W 016 292 — — 470M; PAS —_— v 25 -—
1952 02 17 123658.3 33997N 117.270W 016 292 —_ — 4.50M; PAS —_— v 25 —
1952 05 06 172110 419 N 1246 W — 324 — — 470M_ BRK -_— v 25 —_
1952 07 21 115214.0 35000N 119.017W 016 292 — — 7.20Mp BLT 7.48HK X1 25 353&
1952 07 21 1154 35.000N 119.033W 016 292 — — 4.50M_ PAS —_ — _— —
1952 07 21 1155 35.000N 119.033W 016 292 -—  — 4.50M_ PAS —_ —_ — -—
1952 07 21 1157 35.000N 119.033W 016 292 — — 4.50M_ PAS —_— Felt 25 ~—
1952 07 21 1158 35000N 119.033W 016 292 — - 4.60M_ PAS —_— Felt 25 —
1952 07 21 1159 35.000N 119.033W 016 292 — — 4.50M_ PAS — — — ~—
1952 07 21 1202 35.000N 119.033W 016 292 — - S5.60M_ PAS _— Felt 25 _—
1952 07 21 120531.0 35.000N 119.000W 016 292 — — 640M; PAS 627HK v 25 —
1952 07 21 1206 35000N 119.000W 016 292 -—  — 4.80M_ PAS — _— — —_
1952 07 21 1207 35000N 119.000W 016 292 — — 470M_ PAS —_ Felt 25 —_
1952 07 21 1210 35000N 119.000W 016 292 —  — 4.50M_ PAS —_— Felt 25 —
1952 07 21 1212 35.000N 119.000W 016 292 — - 4.60M_ PAS —_ Felt 25 —_—
1952 07 21 121936.0 34950N 118.867W 016 292 — = 5.30M_ PAS —_— Felt 25 —
1952 07 21 1222 35.000N 119.000W 016 292 — — 490M, PAS — — —_— —_
1952 07 21 1225 35.000N 119.000W 016 292 — — 4;70M_ PAS —_— Felt 25 —_—
1952 07 21 1240 35000N 119.000W 016 292 — — 490M_ PAS —_ Felt 25 —
1952 07 21 1308 35000N 119.000W 016 292 — — 4.50M_ PAS —_ —_ -— —
1952 07 21 1313 35.000N 119.000W 016 292 —  — 4.50M_ PAS —_— —_— -— —_—
1952 07 21 132512.0 35.000N 119.000W — 292 — — 4.50M_ PAS — — — —
1952 07 21 1359 35.000N 119.000W — 292 — — 4.60Mp PAS —_ — -— —
1952 07 21 151358.0 35.183N 118.650W 016 292 — — 5.10M, PAS — VI 25 —
1952 07 21 1553 35.000N 119.000W 016 292 —  — 450M, PAS —_ Vv 25 —_
1952 07 21 1638 35.000N 119.000W 016 292 — — 4.50M; PAS —_ —_ —_ —
1952 07 21 1742440 35.233N 118.533W 016 292 ~— — S5.10M; PAS —_ — —_ —_
1952 07 21 1800 35000N 119.000W 016 292 -—  — 4.50M; PAS —_ _ -— —
1952 07 21 182338.0 35.300N 118.533W 016 292 — - 450M_ PAS 431TH —_ — —_
1952 07 21 194122.0 35.133N 118.767W 016 292 — — 5.50M, PAS —_— v 25 —
1952 07 21 235328.0 34.983N 119.033W 016 292 — - 4.50M_ PAS 4.20TH —_ —_— —_
1952 07 22 0141020 35.133N 118.517W 016 292 — — 450M_. PAS 4.70TH — — —_
1952 07 22 0847340 35.083N 118.750W 016 292 — — 470M; PAS 4.56TH v 25 —
1952 07 22 0910250 35.233N 118.600W 016 292 — — 4.50M PAS —_— —_ — -
1952 07 22 133143.0 35000N 119.000W 016 292 — — 480M_ PAS 4.62TH A\ 25 —_—
1952 07 22 223133.0 35.033N 118.933W 016 292 — — 470M_ PAS 4.69TH —_— — -
1952 07 23 0038320 35.366N 118.583W 016 292 — - 6.10M_ PAS 570HHT VI 25 _
1952 07 23 0047 38.0 35.367N 118.583W 016 292 — — 4.60M_ PAS — —_— -—_ -—
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Origin Hypocenter Magnitude Intensity
Date  fimewrc) Latitude Longitude Depth Ref USGS Other Moment MMi Ref  Feltarea

Yr MoDa hm s © © (km) m Mg M (1,000 km?)
1952 07 23 0319230 35367N 118.583W 016 292 — — S.00M_ PAS — vV 25 —
1952 07 23 0349280 35283N 118.550W 016 292 — — 4.70M_ PAS — - = -
1952 07 23 0401400 35367N 118.583W 016 292 — — 470M_ PAS 479TH — — -
1952 07 23 054603.0 35383N 118.567W 016 292 — — 4.70M_ PAS — - - -
1952 07 23 0737000 35.283N 118.550W 016 292 — — 4.80M, PAS 442TH — — -
1952 07 23 075319.0 35000N 118.833W 016 292 — — 540M. PAS S523TH VI 25 —
1952 07 23 1317050 35217N 118817W 016 292 — — 570M. PAS S576TH VI 25 -
1952 07 23 161838.0 35.333N 118.600W 016 292 — — 4.50M_ PAS — - - -
1952 07 23 1648 53.0 35.333N 118.600W 016 292 — — 4.50M_ PAS — - - —
1952 07 23 1722240 35335N 118475W 007 292 — — 4.50M_ PAS — m 25 -
1952 07 23 181351.0 35.000N 118.833W 016 292 — — 5.20M_ PAS —_ VI 25 -
1952 07 24 050249.6 35340N 118473W 002 292 — — 4.50M_ PAS —_ - - -
1952 07 25 131308.3 35310N 118.498W 003 292 — — 5.00M_ PAS — Felt 25 —_
1952 07 25 190944.6 35317N 118495W 006 292 — — 570M. PAS S576TH VI 25 -
1952 07 25 1943237 3531SN 118515W O11 292 — — S70M. PAS 594TH VI 25 -
1952 07 25 200606.1 35298N 118435W — 292 — — 480M_ PAS - v 25 -
1952 07 26 2241030 35.183N 118.600W 016 292 — — 4.60M_ PAS — - = -
1952 07 29 070347.0 35.383N 118850W 016 292 — — 6.10M, PAS 627HK VI 25 -
1952 07 29 080146.0 35400N 118.817W 016 292 — — S5.10M_ PAS —_ vV 25 —
1952 07 29 1549500 35.183N 118.600W 016 292 — — 4.90M_ PAS - Felt 25 -
1952 07 29 1951320 35333N 118917W 016 292 — — 4.50M. PAS — - - -
1952 07 31 120909.0 35.333N 118.600W 016 292 — — 580M. PAS S48TH VI 25 -
1952 07 31 1719080 35.283N 118.583W 016 292 — — 4.50M_ PAS - - - —
1952 07 31 1953140 35333N 118917W 016 292 — — 4.50M; PAS - v 25 -
1952 08 01 031611.6 35.283N 118.550W 016 292 — — 4.50M_ PAS — - = —
1952 08 01 130430.0 34.900N 118.950W 016 292 — — S5.10M_ PAS — vV 25 -
1952 08 07 163151.0 35033N 119.050W 016 292 — — 4.90M; PAS —_ v 2 —
1952 08 10 122318.0 35288N 118412W 004 292 — — 4.60M, PAS — - - -
1952 08 13 042940.6 35293N 118400W 014 292 — — 4.60M_ PAS -_ Felt 25 -
1952 08 13 1739250 35.150N 118.683W 016 292 — — 4.70M_ PAS — vI 25 —
1952 08 18 0440100 35033N 119.050W 016 292 — — 4.70M_ PAS - v 25 -
1952 08 19 1912260 3505N 119233W 016 292 — — 4.50M_ PAS — vV 25 —
1952 08 22 2241240 35333N 118917W 016 292 — — S580M. PAS S78TH VII 25 120&
1952 08 23 100907.1 34.520N 118.198W 013 292 — — SO00M. PAS 48STH VI 2§ 60&
1952 08 25 0620260 35.100N 118967W 016 292 — — 470M_ PAS - v 25 -
1952 08 30 045559.8 35.315N 118482W 005 292 — — 4.70M_ PAS - vV 25 -
1952 09 02 1241320 35.133N 118.700W 016 292 — — 4.60M_ PAS _ vV 25 —
1952 09 02 2045560 34.967TN 119.000W 016 292 — — 4.70M_ PAS — v 25 -
1952 09 12 1035250 35.000N 119.050W 016 292 — — 4.50M_ PAS —_ v 25 —_
1952 09 15 0440132 35317N 118.487W 004 292 — — 4.90M; PAS _ - - —
1952 09 22 114125 40200N 124417W — 324 — — 520M BRK — vl 25 10&
1952 11 07 0855350 35.000N 119.083W 016 292 — — 4.60M_ PAS — vV 25 —
1952 11 22 0746360 35768N 121.145W 010 476 — — 6.00M, BRK — Vo 25 2&
1953 02 23 074251 41.500N 125133W — 324 —~— — 470M. BRK — - = —
1953 03 22 051900 38.817N 119983W — 324 — — 500M, BRK — vV 2 -
1953 04 29 1247450 35000N 118.733W 016 292 — — 4.70M, PAS — |\ -
1953 05 25 032401.0 35000N 119017W 016 292 — — 4.80M, PAS —_ vV 26 —
1953 05 25 040759 393 N 1233 W — 324 — — 320M BRK — VI 26 —
1953 06 14 041729.9 32.95N 115717W 016 292 — — 5.50M_ PAS - VI 26 30#
1953 06 14 0429580 32.950N 115717W 016 292 — — 4.80M; PAS — vV 26 -
1953 10 07 145921.0 35033N 118.850W 016 292 — — 4.90M; PAS — vV 2 —
1953 11 24 0546060 35.883N 116967W 016 292 — — 4.90M_ PAS - |\ —
1953 12 15 1244360 35217N 118817W 016 292 — — 4.60M_ PAS — vV 2 -
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Origin Hypocenter Magnitude Intensity

Date time utc) Latitude Longitude Depth Ref usGs Other Moment MMi  Ref Felt area
Yr MoDa hm s © © (km) m, Ms M (1,000 km?)
1954 01 12 2333490 35000N 119.017W 016 292 — — 590M_ PAS 5.63TH vl 27 100&
1954 01 27 141948.0 35.150N 118.633W 016 292 — — 500M; PAS 4.84TH v 27 31
1954 02 10 235838.0 34933N 119.067W 016 292 — — 450M; PAS — v 27 —_
1954 02 12 094428.0 33.333N  116433W 016 292 —_ -— 4.50M; PAS _— v 27 -_—
1954 02 24 223022.0 35.067N 119.067W 016 292 — — 4,50M_ PAS —_— v 27 —_
1954 03 19 095429.0 33.283N 116.183W 016 292 — — 620Mp PAS 6.35HK VI 27 104#
1954 03 19 095556.0 33.283N 116.183W 016 292 — - 5.00M. PAS —_— —_ — —
1954 03 19 095707.0 33.283N 116.183W 016 292 — - 4.60M; PAS — — —_ -—
1954 03 19 101522.0 33.283N 116.183W 016 292 — — 4.50M_ PAS —_ Felt 27 —_
1954 03 19 101957.0 33.283N 116.183W 016 292 -— - 4.50M; PAS —_ Felt 27 _
1954 03 19 102117.0 33.283N 116.183W 016 292 — — 5.50M; PAS S5.20TH PFelt 27 —_—
1954 03 20 04 1919.0 33.283N 116.183W 016 292 — — 490M_; PAS — —_ — —_
1954 03 23 04 1450.0 33.283N 116.183W 016 292 — — 5,10Mp PAS 4.80TH v 27 —_
1954 04 22 185013 36.900N 121.683W — 324 — — 430M_ BRK —_ VI 27 6&
1954 04 25 203328 36.933N 121.683W — 324 — — 5.30Mp BRK —_— v 27 35&
1954 05 23 235243.0 34983N 118.983W 0i6 292 — — 5.10Mp PAS 4.78TH v 27 R2&
1954 08 26 134803.0 33.917N 119.500W 0l6 292 — — 4.380M_ PAS —_ VI 27 15&
1954 10 30 020243.0 34.033N 115.550W 016 292 — - 4.60M; PAS —_ v 27 —
1954 11 10 180721 39.067N 123.033W — 324 — — 440M; BRK — VI 27 6
1954 11 25 111635 40267TN 125.633W — 324 — — 6.10Mp BRK —_ v 27 23&
1954 12 07 043236 405 N 1260 W — 324 — — 4.60M; BRK -— -— —_— —_
1954 12 17 070858 37.717TN 122.133W — 34 — — 450M, BRK — VI 27 12&
1954 12 21 195624.4 40.783N 124.167TW 000 480 — — 6.50Mp. BRK —_ VI 27 130&
1954 12 30 091613.0 40.783N 123.867TW — 324 — — 4770M; BRK —_— VI 27 —_—
1955 02 11 1944315 35.320N 118.493W 015 292 — — 4.50M; PAS —_— v 28 —_—
1955 03 02 155901 36.000N 120.933W — 324 — — 480Mp BRK —_ VI 28 2B5&
1955 04 29 151438 38950N 122.76TW — 324 — — 3.60M_. BRK —_ VI 28 2
1955 05 07 115039  38.933N 122.867W — 324 — — 4.60M; BRK —_ VI 28 5
1955 05 28 1944200 35.533N 118.263W 012 292 — - 4.50Mp PAS — v 28 —_—
1955 08 08 0321505 35.395SN 118.620W 004 292 — — 4770M PAS —_ v 28 15
1955 08 27 070026 40.383N 124.500W — 324 — — 4.50Mp BRK —_ m 28 —_
1955 09 05 020118 37.367TN  121.783W  — 324 - — 5.50M_ BRK —_— vl 28 45&
1955 10 24 041044 37967N 122.050W — 324 — — 540M; BRK — VI 28 31&
1955 11 02 194006 36.000N 120.922W — 324 — — 520Mp BRK —_ VI 28 18&
1955 12 17 060729.0 33.000N 115.500W 016 292 -  — 540M_ PAS —_— vl 28 23+
1955 12 17 065203.0 33.000N 115.500W 016 292 — — 4.60M_ PAS — Felt 259 -
1956 01 03 0025489 33.725N 117.498W 014 292 — - 470M_ PAS —_— VI 29 23&
1956 02 07 031638.6 34.587TN 118.613W 003 292 — — 4.60M_ PAS 4.52TH v 29 8&
1956 02 09 143238.0 31.750N 115917W O0l6 292 — — 680M_. PAS 6.51HHT VI 29 86#
1956 03 10 055614 40.300N 124.233W — 324 — — 4.50M; BRK —_ v 29 6&
1956 03 16 202933.6 34.307N 116.758W 001 292 — — 480Mp PAS 4.54TH v 259 21&
1956 04 05 042913 38.533N 122.517W — 324 — — 440M_; BRK - VI 29 12&
1956 05 11 1630505 34230N 116.795W 013 292 — — 470M_ PAS —_— \'% 29 23&
1956 07 09 022155 420 N 124 W — 324 — — 490M_ BRK — — -_— -—
1956 07 23 0803 48 363 N 1213 W — 324 — — 470M, BRK —_ v 29 10&
1956 10 11 164850 40.667N 125.76TW — 324 — — 6.00M. BRK —_— v 29 o9&
1956 10 11 171819 40.750N 125.800W — 324 — — 480M; BRK —_ Felt 29 —
1956 10 11 172230 407 N 1258 W — 324 — — 480M_ BRK —_— Felt 29 _—
1956 11 16 032309.0 35950N 120.467TW — 324 — — 5.00Mp. BRK 4.69TH VI 29 21&
1957 01 24 2054499 33.110N 116.523W 004 292 — — 4.60M; PAS —_ v 30 15&
1957 01 29 211953 35867N 122.117W — 324 — — 490M_ BRK —_ \4 30 13&
1957 02 01 0752154 33.985N 116.340W 011 292 — — 4.60M_ PAS —_ v 30 8&
1957 03 18 185628.0 34.118N 119.220W 014 324 —_ — 4.70M_ PAS —_— VI 30 6&
1957 03 22 194421 37.66TN 122.483W — 324 — - 5.30M. BRK — viI 30 31&
1957 03 23 08 1348 37.700N  122.517W — 324 — — 420M; BRK —_ Vi 30 o0&
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Origin Hypocenter Magnitude Intensity
Date time utc) Latitude Longitude Depth Ref USGS Other Moment MMI| Ref Felt area

Yr MoDa hm s ©) ) (km) m Mg M (1,000 km?)
1957 04 25 2157387 33.217N 115.808W 000 292 — — 5.20M_ PAS —_— vl 30 31&
1957 04 25 2224 12.0 33.183N 115850W 016 292 —  — 5.10M_ PAS —_ Felt 30 —_—
1957 05 26 155933.6 33.232N 116.005W 015 292 —  -— 500M_ PAS —_ v 25 18#
1957 06 21 004125 37 700N 119.283W — 324 — — 4.60M_. BRK —_— \'4 30 —_
1957 09 03 163841 41.533N 125.583W — 324 — — 4.50M_ BRK —_— _ — —_
1957 09 28 210439 36.600N 121.233W — 324 — — 4.50Mp. BRK _— v 30 —_—
1957 10 31 024746  39.183N 123.683W — 324 — — 470M_ BRK — v 30 6&
1958 05 24 2304 47 40.300N  124.050W — 324 — — 490M_ BRK —_— vV 25 9&
1958 07 14 0525553 34.348N  119.492W 016 292 — — 4.70M. PAS —_— \'4 31 13&
1958 09 21 072455 36.350N 121.117W — 324 — — 4.60M_ BRK — Vi 31 _—
1958 10 01 214211 39.567TN 120.300W — 324 — — 4.60M_ BRK —_ VI 31 13
1958 10 10 130516 35933N 120.500W — 324 — — 450M_. BRK —_ \"4 31 9&
1958 12 01 032118.0 32.250N 115.750W 016 292 — — 5.80M_ PAS —_— VI 31 9#
1958 12 11 095227 37.700N 122.567TW — 324 -— - 470M_. BRK —_ VI 31 17&
1959 01 05 1236033 36.148N 118.025W 003 292 — — 470M_p PAS 4.52TH v 32 —
1959 03 02 232717 36.983N 121.600W — 324 — — 530M_ BRK — VI 32 27&
1959 04 01 181830 39.717N 120.200W — 324 ~— — 5.60M. BRK _ viI 32 85
1959 04 06 060822 393 N 1232 W — 324 — - 3.60M_. BRK _— VI 32 3
1959 05 26 155801 36.717N  121.617W — 324 — — 4.60M_ BRK —_— VI 32 12&
1959 06 01 1635360 32.717N 116.033W 0Ole 292 — — 4.60M_ PAS —_— —_ —_ —
1959 06 14 012632 39.667TN 120.550W — 324 — — 450M_. BRK — v 32 12
1959 06 18 002940 37.550N 118.567W — 324 — - 470M_ PAS — v 32 8
1959 07 01 2349234 35.185N 119.100W 009 292 — - 470M. PAS 425TH A\ 32 15
1959 07 24 012309 41.133N  125.300W — 324 — — 5.80M_. BRK —_ v 32 —_
1959 08 04 073659.0 37.350N 118.550W 016 292 — — 520M_. PAS 4.54TH \"4 32 31
1959 10 01 043535 34455N 120.522W 014 292 — — 4.50M_. PAS — v 25 12&
1959 10 24 153515.3 35.745N 118.023W 007 292 — — 4.20M_ PAS — VI 32 —_
1959 10 31 194214 413 N 1255 W — 324 — — 450M_ BRK —_ —_ — _—
1959 12 05 081342 40.300N 125417TW — 324 — — S5.10Mp BRK — \"2 32 5&
1959 12 22 023857 40.267TN 124.517W — 324 - — 470M_. BRK —_— \' 32 8&
1959 12 29 023253 36.900N 121.483W — 324 — — 470Mp BRK —_ VI 32 13&
1960 01 20 032553.0 36.783N 121433W — 324 ~— — 5.00M_. BRK —_ VI 33 8&
1960 06 05 074707.0 37.517N 118.733W 016 292 — — 520M_ PAS 4.90TH v 25 12
1960 06 06 0117455 4084 N 12491 W 000 480 — — S570M. BRK —_ VI 33 21&
1960 07 01 221344.6 35.147TN 117.132W 008 292 — — 4.50M_ PAS —_ —_ - —
1960 08 09 073918 40317N 127.067W — 324 — — 6.20M. BRK —_— \' 33 17&
1960 12 27 103526 41.517N 125.050W — 324 — — 5.40M; BRK —_ v 33 —
1960 12 27 110844  41.500N 125.000W — 324 — — 470M. BRK —_ — —_ —
1961 01 28 08 1246.2 35778N 118.048W 006 292 —  — 530M_. PAS —_ VI 34 52
1961 02 02 0004 16.0 37450N 118.633W 016 292 — — 5.30M_ PAS _— v 34 35
1961 02 02 0007420 37417N 118.667W 016 292 — — 5.10Mp PAS — \A 34 35
1961 04 06 040445 40.183N 124.750W — 324 — — 5.10M_ BRK — v 259 9&
1961 04 09 072316 36.683N 121.300W — 324 — — 5.60Mp BRK —_ v 34 35&
1961 04 09 0725410 36.683N 121.300W — 324 — — 5.50M_ BRK —_ vl 38 —_—
1961 04 29 091930 40417TN 127.450W — 324 — — 5.50M_ BRK —_ — —_— —_—
1961 07 31 000708 35817N 120.36TW — 324 — — 470Mp. BRK —_ v 34 13&
1961 08 23 010047.8 33.050N 116.238W 012 292 — — 4.70M_ PAS 4.58WYS A\'4 34 9&
1961 09 12 191845.5 32.567TN 115.452W 012 292 — — 4.80Mp PAS —_— v 259 10#
1961 10 19 0509439 35832N 117.762W — 292 — — 5.20M_ PAS — VI 34 31
1961 10 20 194950.5 33.653N 117.993W 005 292 — — 4.30M_ PAS —_— VI 34 3&
1961 11 15 0538555 34942N 118.987W 011 292 — — 5.00M_, PAS —_ VI 34 26&
1962 02 01 063757.0 34.883N 120.683W 0lé 292 — - 4.50M, PAS —_— v 35 8&
1962 03 05 205746 403 N 1255 W — 324 —_ — 4.60Mp. BRK _— v 25 2&
1962 04 13 1538519 38222N 119455W 006 324 — — 5.10M. BRK —_ v 35 19
1962 04 14 0753147 40268N 125.310W — 324 — — 540M, BRK _— —_ — —
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1962 04 15 084102.3 3641SN 120.617W 021 324 — — 470M_ BRK —_ v 259 —_
1962 04 27 0912321 33.738N 117.18TW 006 292 — — 4.10M, PAS - VI 35 12
1962 06 06 175007.2 39.116N 123.097W 010 613 — — 520M, BRK — v 35 19&
1962 07 14 194346.2 40427TN 125.512W 030 324 — — 5.10M; BRK —_ \ 35 7&
1962 08 23 1929148 4184 N 12439 W 059 480 — — 5.60M_ BRK —_ VI 35 V&
1962 09 04 1717260 4101 N 12421 W 045 480 — — 490M, BRK —_ VI 35 18&
1962 09 16 0536 16.0 35.755N 118.043W 004 292 — — 490M_ PAS — \ 35 41
1962 10 14 101428.1 38.680N 124.028W 000 324 — — 4.70M; BRK — m 35 —
1962 10 29 0242539 34.325N 116.865W 009 292 — — 4.80M,; PAS —_ VI 35 25&
1963 03 01 0025579 34932N 118.975W 014 292 — — 5.00M_ PAS — \' 36 21&
1963 05 22 2241048 37272N 122.318W — 324 — — 4.60M, BRK — VI 36 4&
1963 05 23 090604.7 32.982N 115.565W 025 292 — — 4.60M_ PAS 4.60WYS Felt 36 —
1963 05 23 155301.8 33.027N 115.682W 000 292 — — 4380M, PAS — VI 36 10#
1963 06 07 120442.2 37.975N 122.048W — 324 — — 390M_, BRK — VI 36 4&
1963 07 08 04 1908.4 40.800N 125.800W 033 266 47 — 4.10M, BRK —_ —_— — _
1963 07 30 063457.3 34.153N 116.210W 013 292 47 — 4.70M_ PAS — \4 36 —
1963 09 14 194617.0 36.890N 121.597W 003 467 54 — 540M. BRK —_ VI 36 13&
1963 09 14 2028112 36.925N 121.618W 006 467 43 — 4.60M_. BRK — Felt 36 —
1963 09 23 144152.6 33.710N 116.925W 017 292 53 — 5.00M_ PAS — VI 36 26#
1963 12 06 083421.5 37.648N 118.397W 002 292 44 — 4.70M_. PAS -— VI 36 26
1964 01 06 2347 12.8 34.380N 116475W 012 292 — — 450M, PAS — A\ 37 12
1964 02 26 2032514 40.308N 124.892W — 324 — — 4.50M_. BRK — A\ 37 3&
1964 03 03 200233 403 N 1253 W — 324 48 — 4.50M; BRK —_ —_ — —_
1964 06 11 221812 407 N 1270 W — 324 54 — 5.50Mp BRK —_ —_ —_ —_
1964 06 21 153251.8 32.692N 117.162W 003 292 — — 3.70M, PAS —_— VI 37 5#
1964 11 16 024641.7 37.055N 121.692W — 324 52 — 5.00M;, BRK — v 37 31&
1964 12 22 2054332 31.810N 117.130W 002 292 —  — 5.60M_ PAS —_ VI 37 23#
1965 01 01 0804 18.0 34.140N 117.515W 006 292 52 — 4.40M_ PAS —_ VI 75 10&
1965 02 12 105018.0 403 N 1249 W 000 324 53 — 4.50M; BRK —_ Felt 75 -—
1965 04 15 2008 33.3 34.132N  117.427W 006 292 51 — 4.50M; PAS — VI 75 10&
1965 06 03 162629.0 383 N 1192 W 033 266 48 — 4.50M_ PAS —_ A\ 75 10
1965 06 16 024206.1 33.055N 115.620W 000 292 44 — 4.40M; PAS — VI 75 3
1965 07 16 0746224 34.485N 118.522W 015 292 45 —~— 4.00M_ PAS — VI 75 8
1965 08 26 1338 14.0 33.233N 116.087TW — 292 45 — 4.50M_ PAS _ Felt 75 —
1965 09 10 2128 34.3 38.010N 121.823W — 324 49 — 4.90M, BRK —_ VI 75 8&
1965 09 16 0410234 4039 N 12560 W 033 299 56 — 5.00M_ PAS —_ v 75 —_
1965 09 19 154207.8 35987N 120.038W — 324 49 — 4.380M; BRK —_ \4 75 9
1965 09 22 2149259 37417N 118.478W 008 292 —  — 450M; PAS — v 75 12
1965 09 25 174344.1 34.713N 116.503W 011 292 50 — 5.20M,; PAS — Vil 75 77
1965 09 25 1748024 34.713N 116475W 005 292 — — 4.90M, PAS —_ Felt 75 —_
1965 09 26 0700018 34.713N 116.027W 008 292 —  — 5.00M, PAS — v 259 40&
1965 10 17 094519.0 33.975N 116.775W 017 292 48 —~— 490M_ PAS —_ VI 75 15
1965 11 12 235509.8 33.980N 118.392W 006 292 37 — 3.00M_ PAS — VI 75 2&
1966 04 10 2227009 413 N 1256 W 033 266 50 — 4.50M, BRK —_— —_ - —_
1966 05 13 1725559 36.917TN 121.567W — 324 46 — 450My BRK 392BAK V 81 2&
1966 05 24 034955.1 39.783N 121.770W 020 324 45 — 4.60M. BRK — VI 81 31
1966 06 28 0408 56.2 35960N 120.505W — 398 49 — 5.10Mp BRK 5.52BAK PFelt 81 —_
1966 06 28 0426 13.4 35955N 120.498W — 398 53 — 560M; KJ 6.0SBAK VI 81 60&
1966 06 28 0428 36.0 35950N 120.500W 000 292 — — 4.50M; BRK —_ — _— _—
1966 06 29 1953259 35943N 120.525W — 398 50 — 5.00M. BRK 548BAK 1V 81 —
1966 08 07 173627.3 31.7 N 1145 W 033 266 — — 6.30M; PAS 6.27HHT VI 81 115#
1966 09 12 164102.6 39.438N 120.160W 010 457 57 — 600M, BRK 590KA VI 81 175&
1966 09 12 172011 3942 N 12015 W 003 324 48 — 530M. BRK — A\ 81 —_
1966 09 14 220028 3942 N 120.15 W 003 324 43 — 4.60Mp BRK — v 81 —
1966 09 14 224028 3942 N 120.15 W 003 324 45 — 4.60M, BRK — v 81 —_
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Origin Hypocenter Magpnitude intensity
Date  fimewro) Latitude Longitude Depth Ref Usas Other Moment MMI Ref  Feltarea

Yr MoDa hm s © ) (km) m, Mg M (1,000 km?)
1966 10 02 0512345 33.968N 118.327W 002 292 39 — 3.50M_, PAS — VI 81 -_
1966 11 26 043058.7 403 N 1254 W 033 266 46 — 4.80M, BRK -_— -— — -
1966 11 26 055639.6 403 N 1253 W 033 266 44 — 4.70M, BRK - - - -
1966 12 17 1516262 4038 N 12570 W 000 299 47 — 4.50M_ BRK - - - —_
1967 03 02 1412488 36.503N 117.632W 010 292 47 — 4.40M_, PAS - vV 259 —_
1967 05 21 144234.4 33.50TN 116.583W 019 292 47 — 4.70Mp PAS —_ VI 40 23&
1967 06 15 0458 05.5 33.997N 117.975W 010 292 43 — 4.10M, PAS - VI 40 6&
1967 06 26 151535 393 N 1233 W 002 324 42 — 3.50M, BRK - VI 40 4
1967 07 22 0923266 36.535N 121.163W — 324 40 — 3.80M, BRK - VI 40 —_
1967 09 07 1239172 37.035N 121.777W 008 324 — — 470M_, BRK 431BAK VI 40 17&
1967 09 28 153836.1 37.230N 121.620W 008 324 — — 4.90M, BRK —_ VI 40 19&
1967 11 24 1357004 404 N 1251 W 017 74 46 — — — — -— —_
1967 12 10 1206503 405 N 1246 W 005 74 58 — 5.60M, BRK — VI 40 15&
1967 12 10 1233542 405 N 1250 W 015 74 46 — 4.00M, BRK — Felt 40 —
1967 12 18 1724320 37.010N 121.788W 013 324 50 — 530M;, BRK 464BAK VI 40 21&
1967 12 30 0804394 4051 N 12443 W 003 299 46 — 4.50M; BRK — vV 4 —_
1968 04 09 0228 59.1 33.190N 116.128W 011 292 61 — 640M_. PAS 647THK VI 41 158#
1968 04 09 030353.5 33.113N 116.038W 005 292 51 — 520M_ PAS — m 41 —
1968 04 09 0348103 33.105N 116.037W 005 292 47 — 470M, PAS - VI 41 -
1968 04 09 183103.8 33.315N 116.305W 013 292 47 — 4.70M_ PAS - m 41 -_
1968 04 16 033029.9 33.048N 115.987W 008 292 44 — 4.80M_ PAS 4.70TH \ 41 —_
1968 04 25 1949452 38477TN 122.725W 008 324 46 — 4.60M; BRK -_— v 41 13&
1968 04 29 002138.6 39.540N 122.023W 023 324 50 — 4.70M; BRK — vi 4 27
1968 05 09 2327465 412 N 1257 W 033 74 47 — 4.40M, BRK -— — —_ -_
1968 06 03 0705550 404 N 1248 W 033 74 45 — 3.60M, BRK - —_ —_ —_
1968 06 26 014214.6 4029 N 124.67 W 000 480 55 — 590M_ BRK - Vi 41 13&
1968 06 26 1047450 402 N 1243 W 010 324 51 — 4.80M; BRK — v 41 -_—
1968 06 29 1912202 343 N 1197 W 002 74 50 — 4.20M; PAS —_ \ 41 —
1968 06 29 191357.0 34267N 119.567W 010 292 — — 4.40M; PAS -_— VI 41 _—
1968 07 05 004517.2 34.119N 119.702W 006 292 57 — 520M_ PAS - VI 41 21&
1968 07 07 143330.8 34.177N 119.755W 013 292 46 — 4.50M_, PAS -— v 41 -
1968 12 17 225351.2 33.045N 115863W 008 292 46 — 4.70M, PAS —_ Vv 259 6#
1969 01 23 230101.0 33.887N 116.040W 018 292 49 — 4.80M; PAS - \ 42 13
1969 02 07 2125489 40343N 124.365W 013 324 52 — 4.70M_. BRK - VI 42 10&
1969 02 28 0456 12.4 34.565N 118.113W 005 292 46 — 4.30M, PAS —_ VI 42 12&
1969 04 28 2320429 33.343N 116.347W 020 292 57 — 580M, PAS S57STHH VI 42 784#
1969 05 19 144033.0 33.348N 116.188W 009 292 45 — 4.50M, PAS —_ A\ 42 17#
1969 06 07 112712 408 N 1258 W 003 324 — — 4.00M_ BRK —_ VI 42 —
1969 06 23 0121165 418 N 1258 W 033 74 47 — 4.00UknBRK — —_ — —
1969 06 28 0407267 403 N 1244 W 039 74 45 — 390M, BRK -— v 42 6&
1969 07 01 120045.6 40300N 124.300W 026 74 46 — 3.90M_ BRK - \ 42 —_
1969 10 02 04 5646.5 38.467N 122.692W 010 399 5.2 4.8 5.60M, BRK —_ vl 42 &
1969 10 02 061957.1 38.455N 122.692W 010 399 51 — S5.70M_, BRK — vl 42 271&
1969 10 03 1310103 37.625N 118.925W — 292 46 — 4.90M,; PAS —_ A\ 42 —_
1969 10 14 1318428 32.923N 116.272W 010 292 45 -— 4.50M, PAS —_ v 42 —_
1969 10 22 2251321 3477 N 12135 W 007 299 S9 52 540M, PAS —_ vV 4 —
1969 10 23 0003344 3490 N 12130 W 010 74 50 — 4.10M, PAS — —_ — —_
1969 10 24 082912.1 33.292N 119.193W 010 292 51 5.0 5.10M_ PAS — v 42 —_
1969 10 24 2026425 33.338N 119.105W — 292 49 — 4.70M_ PAS —_ Felt 42 —
1969 10 27 1059428 36.790N 121.393W 013 324 46 — 4.60M, BRK 4.16)M VI 42 10&
1969 10 27 1316023 33.545N 117.807W 007 292 45 — 4.50M, PAS -— A 4?2 12&
1969 10 31 103929.0 33.430N 119.097W 007 292 49 — 480M, PAS — v 42 —
1969 11 04 0040448 3476 N 121.37 W 010 299 49 — 4.50M, PAS —_ — —_ —_
1969 11 05 1754107 3472 N 12128 W 011 299 58 58 5.60M_ PAS — v 42 —_
1969 11 05 1848451 3465 N 12131 W 010 299 51 — 4.50M_ PAS —_ Felt 42 —_
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1969 11 09 0127420 3454 N 12140 W 010 299 47 — 4.10Mp PAS —_— —_— -— -_—
1969 11 10 1921273 346 N 121.5 W 033 74 46 — 4.00M_ PAS —_ — —_ —
1970 01 03 0251584 37.298N 122.088W — 324 40 — 370M_. BRK -_— VI 43 3
1970 03 31 070228.6 36.868N 121.418W 008 324 42 — 470Mp BRK 4.500M A% 43 12&
1970 06 07 0412103 403 N 1259 W 033 74 50 — 470Mp BRK —_ v 43 —
1970 06 12 033004.0 37.802N 121.933W 009 324 46 — 4.30Mp BRK —_ VI 43 3&
1970 06 12 160332.1 37.80SN 122.938W 009 324 — — 420M, BRK —_ V1 43 —_—
1970 08 04 04 14214 36.647TN 122.185W 008 324 45 — 470M_ BRK —_ V1 43 14&
1970 09 12 143053.0 34270N 117.540W 008 292 54 — 540Mp. PAS _— vl 43 65&
1970 09 13 2110230 402 N 1251 W 033 74 54 — 540M_. BRK —_ v 43 —
1971 02 09 140041.8 34412N 118.400W 008 400 62 65 640M, KJ 6.62HK X1 44 212#
1971 02 09 140108.0 34412N 118.400W 008 292 — — S5.80M_ PAS —_— — -_ —
1971 02 09 1401500 34412N 118.400W 008 292 — — 4.50M. PAS —_— — — _—
1971 02 09 140231.0 34412N 118400W 008 292 —  — 470M_ PAS —_ —_— —_— —
1971 02 09 140244.0 34412N 118.400W 008 292 — — 5.380M_ PAS — — — —_—
1971 02 09 1407450 34.412N 118.400W 008 292 — — 4.50M_ PAS — — —_ —_
1971 02 09 1408 38.0 34412N 118.400W 008 292 — — 4.50M; PAS —_ —_ — —_—
1971 02 09 140853.0 34412N 118.400W 008 292 — — 4.60M_ PAS _— —_ — —
1971 02 09 141021.5 34362N 118.307W 005 292 — — 470M_. PAS 4.92TH — — -
1971 02 09 141028.0 34.412N 118.400W 008 292 — — S30M_. PAS 4.60TH A% 44 —
1971 02 09 143436.1 34.343N 118.637TW — 292 — — 490M; PAS 4.23TH — — —
1971 02 09 1443467 34308N 118.453W 006 292 47 — S520M_. PAS —_ Felt 44 —
1971 02 09 155820.7 34.335N 118.330W 014 292 5.1 — 430M_ PAS _— v 44 —_
1971 02 10 051807.2 3442SN 118413W 006 292 47 — 4.50M_ PAS —_ Felt 44 —
1971 02 21 055052.6 34.397N 118.438W 007 292 — — 470M_ PAS —_ v 44 _
1971 02 21 071511.8 34.392N 118427W 007 292 — — 4.50M_ PAS —_— v 44 —_
1971 02 27 0031399 404 N 1248 W 033 74 53 5.1 520M; BRK —_— A% 44 11&
1971 03 07 013340.5 34.353N 118.455W 003 292 44 — 450M_ PAS —_ v 44 —_
1971 03 09 153516.2 36.800N 122.145W 008 324 48 — 4.60M, BRK _ \' 44 9&
1971 03 31 1452225 34285N 118.515W 002 292 48 — 4.60M; PAS — A1 1 44 16&
1971 04 16 125831.7 36.8300N 122.183W 008 324 48 — 4.50M. BRK _— v 44 —_
1971 09 12 193238.0 41.298N 123.673W 023 324 49 — 460M. BRK —_ v 44 8&
1971 09 30 224611.3 33.033N 115.820W 008 292 49 — 5.10M. PAS —_ VI 44 17#
1971 11 20 135904.3 40.300N 124.400W 025 74 50 4.6 490M; BRK _— v 44 —
1972 01 22 0257199 37.568N 118.367W 003 324 44 — 450M; BRK —_ v 45 —
1972 02 24 155651.3 36.588N 121.197W 008 324 49 ~— S5.10Mp BRK 494SOM VI 45 18&
1972 02 27 221308.6 36.553N 121.093W 008 324 45 — 470M; BRK S5.21J]M v 45 —_—
1972 03 01 0928567 405 N 1252 W 033 74 54 59 520M. BRK —_ v 45 —_—
1972 09 04 1804409 36.642N 121.263W 005 324 49 — 470M, BRK 438 VI 45 14&
1972 09 23 0244054 417 N 1255 W 021 74 48 5.1 490M. BRK —_ —_ —_ —_—
1972 10 03 063002.2 36.800N 121.533W 008 324 48 — 4380M;. BRK 4387M V1 45 . 9&
1972 11 14 0210138 4030 N 12467 W 023 324 49 48 470M;. BRK _ \"4 45 —
1973 02 21 144557.2 34.09N 119.0390W 017 458 57 52 590M. PAS S5.28HK viI 46 52&
1973 03 12 1250129 40343N 124.102W — 401 43 — 4.50Mp BRK —_— \"4 46 —_—
1973 06 15 1918517 412 N 1255 W 033 74 52 — 500M_ BRK —_ —_ —_— —
1973 07 14 080020.0 34436N 116.833W 008 74 — — 430M_ PAS —_ v 46 10
1973 08 06 2329166 33.970N 119478W 013 74 46 — S5.00M; PAS —_— v 46 8&
1973 08 09 02 1824.6 40.228N 124.415W 003 401 5.1 4.7 490Mp BRK —_ A% 1 46 8&
1973 09 13 1730398 32952N 116.279W 008 74 4.5 — 480M_ PAS —_— v 46 8#
1973 10 03 100727.3 37.190N 121.590W 008 401 46 — 470M; BRK 4.16SOM V 46 9&
1973 10 28 220002.7 32.680N 118.077W 008 74 42 — 4.50M_. PAS —_— v 46
1973 11 12 181713.6 37.203N 121.982W 013 401 42 — 4.50M;. BRK — \' 46 9&
1973 12 21 1912440 40.578N 124.662W 013 401 52 49 4.380M; BRK _— \"2 46 3&
1974 01 06 135523.0 41.050N 121.483W 001 401 45 — 420Mp BRK — VI 47 3
1974 03 03 1137368 419 N 1254 W 033 47 5.1 — 440M_. BRK —_— —_ — —_—
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Origin Hypocenter Magpnitude Intensity

Date time UTe) Latitude Longitude Depth Ref USGS Other Moment MMI Ref Felt area
Yr MoDa hm s ©) ©) (km) my, Ms M (1,000 km?)
1974 03 16 1557407 40.374N 124.714W 023 299 47 — 450M_ BRK - v 47 —_
1974 03 21 2116053 38.612N 122.663W 001 401 38 — 3.30M_. BRK —_ VI 47 —
1974 07 03 050058.6 40.424N 125.136W 012 74 54 52 5.10Mp BRK — \4 47 —
1974 09 21 103741.8 33.853N 117.110W 013 402 42 — 3.90M_ PAS - VI 47 —_
1974 11 28 2301247 36.913N 121.478W 009 401 50 4.5 520M_. BRK —_ VI 47 18&
1974 12 06 121308.3 32.708N 115.392W 024 402 45 — 4.50M_ PAS — v 47 —
1975 01 06 1117123 35.93IN 120.534W 010 74 4.5 4.1 450M_. PAS —_ A\ 48 18&
1975 01 12 013708.2 40.328N 124.412W 033 401 47 — 450Mp BRK —_— VI 48 &
1975 01 12 2122150 328ISN 117.974W 008 355 5.1 — 4.80M_ PAS —_ v 48 —
1975 01 13 112150.2 33.815N 118.076W 007 355 38 — 3.60M_, PAS —_ VI 48 2&
1975 01 21 1647347 32.944N 115.492W 002 355 — — 3.30M_ PAS — VI 48 —_
1975 01 23 1702303 32.949N 115.504W 005 355 49 4.6 4.90M_ PAS _ VI 48 14+
1975 01 23 2324348 32.993N 115.506W 005 355 43 — 4.10Mp PAS —_— VI 48 —_
1975 01 28 1353164 40.415N 125446W 010 74 49 50 4.80M. BRK — \4 48 —
1975 03 03 153545.0 33.925N 118.302W 012 355 — — 340M_ PAS — VI 48 —
1975 05 13 002135.7 35.000N 119.090W 017 355 46 — 4.50M_ PAS — \4 48 20
1975 06 01 0138488 34.517N 116490W 001 355 5.1 — 5.00M_ PAS —_ VI 38 —
1975 06 07 084623.2 40.538N 124.287W 022 401 54 57 530M_ BRK _— VI 48 23&
1975 06 20 0548 24.0 32.780N 115433W 004 355 43 — 420M_ PAS —_ VI 48 —_
1975 08 01 1627178 39438N 121.537W 005 401 48 32 470M. BRK — v 48 —
1975 08 01 2020048 39.439N 121.528W 008 401 44 — 450M_ BRK — — — —_
1975 08 01 2020129 39.439N 121.528W — 401 58 56 570M. BRK 6.14HBK VIII 38 120
1975 08 01 2025 39.439N 121.528W — 401 — — 470M, BRK — Felt 48 —
1975 08 01 2029 39.439N 121.528W — 401 — — 4.60M_ BRK —_ Felt 48 —
1975 08 02 001407.7 33513N 116.559W 013 401 46 — 480M_ PAS 4.49HB m 48 —
1975 08 02 2022 16.3 39.445N 121.463W 004 401 53 45 5.10My BRK —_ Felt 48 —_
1975 08 02 2059 39.432N 121.466W — 401 52 47 5.20M. BRK — VI 48 —_
1975 08 03 010305.8 39.488N 121.518W 008 401 50 — 4.60M. BRK _— Felt 48 —
1975 08 03 063516.5 36.457TN 120.340W 005 401 5.1 4.0 490M_, BRK — VI 48 18
1975 08 03 0638 36.457N 120.340W 005 401 41 — 450M; BRK — — — —
1975 08 06 0350299 39479N 121.524W 008 401 5.1 4.0 470M_. BRK — v 48 —
1975 08 08 070050.1 39.502N 121.512W 008 401 50 — 4.90M_ BRK — v 48 —
1975 08 10 051640.5 37.370N 119985W 007 401 40 — 420M; BRK —_ VI 48 26
1975 08 11 0611363 39.446N 121.481W 004 401 48 38 4.30M. BRK —_ v 48 19
1975 08 15 2227518 36497N 120.398W 006 401 45 — 4.50M_ BRK —_ A\ 48 -
1975 09 09 0243425 40916N 124397W 027 74 49 — 4.60M_. BRK — \4 48 —_
1975 09 13 212059.8 36.000N 120.558W 014 401 49 43 4.80M. BRK — VI 48 16&
1975 09 27 223438.1 39.51IN 121.537W 008 401 53 3.5 4.60M, BRK _— v 48 —
1975 11 14 0929494 40.570N 124.436W 022 401 49 4.5 480M_ BRK —_— VI 48 —
1975 11 15 061327.6 34.305N 116.335W 005 355 46 — 4.60M. BRK — v 48 —_
1976 01 01 1720129 33.966N 117.897W 005 355 46 — 430M_ PAS —_ VI 49 6&
1976 01 14 2143593 36.108N 120.162W 005 401 5.1 — 4.90M_. BRK — VI 49 3
1976 01 20 135937.2 40.384N 125.336W 033 74 48 — 4.60M. BRK —_ v 49 —
1976 04 08 1521379 34.35TN 118.669W 017 355 47 39 4.50M_. PAS — VI 49 18
1976 06 20 101524.8 40.427N 120.568W 005 355 44 — 450M. BRK —_ A4 49 —
1976 08 11 1524554 33.48N 116.513W 015 355 — — 4.30M_, PAS — VI 49 15
1976 08 20 220553.0 37.787N 121.980W 004 401 — — 4.00M, BRK —_ VI 49 —
1976 10 17 053811.3 34462N 118426W 016 355 43 — 390M_. PAS — VI 49 8
1976 11 04 104137.5 33.13IN 115.623W 001 355 46 5.3 5.10M, PAS 4.93HH VI 49 25+
1976 11 22 1755115 33.933N 118.628W 010 355 — — 420M, PAS — VI 49 4&
1976 11 26 1119252 41.289N 125.709W 015 74 60 68 630M. BRK — \'4 49 6&
1976 12 23 0938584 41.783N 125953W 015 74 5.5 55 5.10M, BRK — —_ —_ —_
1977 01 08 093807.5 37.90SN 122.183W 009 401 48 — 430M_. BRK —_— VI 39 T7&
1977 02 22 062406.1 38.480N 119.283W (022 355 50 — 4.380M_ BRK — A\ 39 22
1977 06 21 024306.6 37.66SN 121.670W 011 401 47 35 440M, BRK 4.14BAK VI 39 16&
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1977 07 12 0143285 40.277N 123.692W 020 401 50 38 4.10M, BRK —_ v 39 —
1977 07 18 214928.6 40380N 125.361W 015 74 48 39 470M_p BRK -— — _— —_—
1977 08 12 021926.1 34.380N 118.459W 010 355 41 — 4.50M_ PAS —_ VI 39 &
1977 10 21 061236.0 32.896N 115.505W 005 355 37 — 4.10M_ PAS — VI 39 —
1977 11 14 0205483 32.830N 115478W 004 355 50 — 4.10M, PAS — VI 39 -
1977 11 22 2115539 39403N 123.273W 018 401 52 — 4.80M. BRK —_ vl 39 15&
1978 03 26 0027 04.4 39.233N 123.233W 010 613 49 — 4.50M, BRK — VI 240 8&
1978 05 23 214202.9 40438N 124.850W 020 401 44 — 4.60M, BRK -_— vV 240 —_—
1978 08 01 090234.5 41453N 121.875W 002 401 45 — 4.60M, BRK —_ vV 240 —
1978 08 01 094644.6 41457TN 121.870W 002 401 43 51 450Mp BRK —_ Felt 401 —_
1978 08 13 2254528 34.397N 119.682W 013 468 55 5.6 5.10M, PAS 5.79ED VI 240 25&
1978 08 29 0014464 37362N 121.737W 008 401 — — 4,10M, BRK — VI 240 13&
1978 09 04 0452323 38818N 119.810W 018 401 39 — 4.60M. BRK —_ VvV 240 16
1978 09 04 215453.2 38813N 119.815W 019 401 47 — 5.30M_. BRK — VI 240 45
1978 09 25 02 1051.0 41.062N 125.380W 005 401 46 4.3 4.60M_ BRK — — -_ _—
1978 10 04 164248.6 37.510N 118.693W 005 355 54 51 5.70M_ PAS S545ED VI 240 105
1978 10 04 1739034 37.535N 118.683W 007 355 50 — 5.30M, PAS — - —_ -
1978 10 05 064130.2 37.485N 118.664W 011 355 — — 4.50M_ PAS - Felt 355 _
1978 10 06 2126344 40.375N 124.273W 020 401 48 42 4.60M_ BRK — vV 240 —
1978 11 20 065509.1 34.156N 116.978W 015 355 40 — 4.30M_ PAS — VI 240 12&
1979 01 01 2314389 33.948N 118.688W 010 474 5.1 47 4.80M, PAS —_ VI 262 21&
1979 01 24 2]11427.2 37.520N 118.593W 010 401 — — 4.60M_. BRK _— v 262 28
1979 02 03 0958 160 40.923N 124.418W 022 401 52 4.6 5.20M_ BRK _— VI 262 11&
1979 02 22 155728.8 40.000N 120.088W 005 401 5.0 4.6 5.30M, BRK —_ VI 262 46
1979 03 15 2017 49.3 34.305N 116.439W 000 355 5.0 4.9 5.00M, PAS — Felt 262 —_
1979 03 15 2107 16.5 34.325N 116.444W 001 355 55 56 5.30M_ PAS 5.52ED VI 262 77
1979 03 15 2134255 34.347TN 116.448W 000 355 — — 4.50M_ PAS — Felt 262 -—
1979 03 15 2307 58.0 34.336N 116440W 002 355 4.5 44 490M, PAS —_ Felt 262 —_
1979 04 07 0618 33.0 41.987N 126816W 015 74 55 5.3 5.00M_ BRK 5.62ED — — —
1979 05 08 051107.7 37.303N 121.683W 006 401 43 4.0 4.30M_ BRK - VI 262 10&
1979 06 14 073928.3 35729N 118.023W 005 355 42 — 4.60M; PAS —_— VI 262 4
1979 06 29 055320.3 34.246N 116.898W 009 472 41 — 4.60M, WK — VI 262 13
1979 06 30 0034 11.5 34.245N 116.891W 010 472 46 — 490M, WK — VI 262 20
1979 06 30 070352.8 34.249N 116.896W 010 472 40 — 450M, WK —_ Felt 262 —_
1979 08 06 1705227 37.102N 121.503W 006 401 54 57 590M; BRK S5.78ED v 262 63&
1979 10 07 2054 41.4 38.223N 119.355W 009 355 41 — 5.00M; BRK —_ vV 262 15
1979 10 08 033424.0 38.205N 119.323W 009 355 — — 4.60M_ BRK — Felt 262 —
1979 10 15 231654.1 32.634N 115.324W 010 355 57 69 6.40M; PAS 649ED X 262 128#
1979 10 15 2319287 32.748N 115.586W 005 355 — — 5.00M_ PAS S5.03FRK — _— —_
1979 10 16 010014.0 32.877N 115.556W 005 355 43 — 470M_ PAS — —_ —_ _—
1979 10 16 0310478 32.95IN 115.535W 004 355 4.5 — 4.60M_ PAS —_ —_ -_— _
1979 10 16 033935.0 32.949N 115.550W 005 355 44 — 4.60M_ PAS —_ _ — -_—
1979 10 16 054911.0 32.94IN 115.538W 005 355 49 — 5.10M_. PAS —_ —_ —_ —
1979 10 16 061949.2 32.937N 115.532W 002 355 48 54 5.10M, PAS 5.16ED _ — —
1979 10 16 065523.5 32.988N 115.541W 004 355 43 — 4.70M_ PAS —_ —_— — —_
1979 10 16 065843.2 32.999N 115.569W 001 355 52 57 5.50M_ PAS 4.96ED VI 262 —
1979 10 16 114656.1 32.913N 115.560W 005 355 45 — 4.80M PAS — _ —_ —
1979 10 16 2316322 33.022N 115.506W 003 355 54 48 5.00M_ PAS —_ —_ — —
1979 10 17 2245338 33.040N 115503W 002 355 48 — 4.70M, PAS — Felt 262 -—_
1979 10 24 152350.6 40.428N 124.703W 024 401 48 — 4.50Mp BRK —_ vV 262 —_
1979 11 08 0430279 40323N 125.173W 005 401 47 3.7 4.50M_ BRK — — —_— -_—
1979 12 21 2040234 32.483N 115.194W 005 355 45 — 4.80M; PAS — VI 262 10+
1980 01 24 190009.5 37.855N 121.816W 012 466 53 59 580M_ BRK 577BMU VI 300 5&



EARTHQUAKES IN CALIFORNIA

CALIFORNIA—Continued

{See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only; #, land area only in the United States for an earthquake
near a coastline; +, land area in the United States when the felt area did not extend to the coast; @, felt area is less than 1,000 km2. Leader () indicates information is not
available]

95

Origin Hypocenter Magnitude Intensity
Date timewrc) Latitude Longitude Depth Ref USGS Other Moment MMI Ref  Feltarea

Yr MoDa hm s ©) ©) (km) m, Mg M (1,000 km?)
1980 01 24 190102.2 37.837N 121.802W 011 466 — — 5.10M; BRK —_ Felt 300 —_
1980 01 24 190320.0 37.837N 121.849W 018 466 — — 4.80M; BRK — Felt 300 -
1980 01 25 0524365 37.884N 121.833W 008 466 42 — 460M; BRK 4.12BAK IV 300 —
1980 01 27 023336.0 37.737N 121.740W 015 466 50 50 540M_ BRK 5.36BMU VI 300 25&
1980 02 25 104738.5 33496N 116.513W 015 355 51 4.7 5.50M, PAS 488FRK VI 300 46#
1980 03 03 141701.0 40450N 125.267W 005 401 5.0 52 5.10M; BRK — v 300 -—
1980 04 13 0615563 36.772N 121.520W 007 401 45 — 4.70M; BRK -— vV 300 20&
1980 05 25 1633442 37.590N 118.847W 008 401 6.1 6.1 6.10M, BRK 6.21ED vII 300 272
1980 05 25 164926.2 37.622N 118.902W 001 401 55 — 6.00M; BRK —_ Felt 300 -—
1980 05 25 1706244 37.533N 118.930W 005 401 — — 4,60M; BRK —_— Felt 300 —
1980 05 25 170828.3 37.593N 118.847W 016 401 42 — 470M; BRK —_ Feit 300 —_
1980 05 25 174830.0 37.593N 118.893W 004 401 39 — 460M; BRK — Felt 300 —
1980 05 25 1834 144 37.542N 118.907W 004 401 4.1 — 4.60M; BRK — Felt 300 —_
1980 05 25 1904339 37.542N 118.900W 005 401 —~— — 450M,; BRK — Felt 300 —_
1980 05 25 194451.0 37.545N 118.842W 013 401 55 58 6.10M, BRK S5.90ED VI 300 224
1980 05 25 202325.5 37.617N 118887W 005 401 — — 450M,; BRK —_— Felt 300 —
1980 05 25 203548.0 37.607TN 118858W 005 401 52 53 570M, BRK -— Felt 300 —_
1980 05 25 203838.5 37.632N 118.858W 005 401 — — 450M; BRK — Felt 300 —
1980 05 25 205922.6 37.568N 118.818W 008 401 42 — 5.00M, BRK — Felt 300 —
1980 05 26 005702.3 37.572N 118.943W 001 401 42 — 4.50M; BRK —_ Felt 300 —_
1980 05 26 0119022 37.573N 118.948W 007 401 44 —— 4.60M,; BRK — Felt 300 _
1980 05 26 055626.3 37.568N 118.897W 007 401 40 — 470M; BRK _— Felt 300 —_
1980 05 26 102031.1 37.60SN 118.810W 008 401 40 — 4.50M; BRK — Felt 300 —_
1980 05 26 122425.1 37.56IN 118.883W 007 401 47 — 5.10M. BRK —_ IV 300 —
1980 05 26 1437308 37.537N 118.882W 008 401 41 — 4.50M, BRK —_ Felt 300 —_
1980 05 26 162021.6 37.547TN 118.912W 005 401 47 — 480M. BRK —_ Felt 300 —_
1980 05 26 1857559 37.542N 118.890W 008 401 50 — 5.70M, BRK —_— Felt 300 —
1980 05 26 1924094 37.513N 118.878W 007 401 — — 470M, BRK —_ Felt 300 —_
1980 05 27 145056.6 37.492N 118.830W 016 401 57 6.0 6.20M; BRK 5.86ED vI 300 240
1980 05 27 190107.9 37.592N 118.787W 006 401 43 — 4.80M, BRK 4.54ARC Felt 300 —_
1980 05 28 051623.0 37.573N 118.900W 004 401 41 — 490Mp BRK 4.61ARC Feit 300 -
1980 05 28 054829.5 37.618N 118873W 006 401 40 — 4.60M; BRK —_ Felt 300 —
1980 05 29 033848.5 34.975N 120.714W 006 355 — — 4.60Mp PAS -— vV 300 27&
1980 05 31 005817.3 37.492N 118.860W 009 401 41 — 4.50M; BRK 4.36ARC Felt 300 —
1980 05 31 1516114 37.598N 118.792W 008 401 41 — 490M; BRK 471ARC IV 300 _—
1980 06 01 0647 36.0 37.468N 118.853W 008 401 37 — 470M,; BRK —_ Felt 300 —_
1980 06 11 044058.5 37.542N 118.892W 008 401 39 — 470Mp BRK 3.99ARC vV 300 -
1980 06 29 0746 13.5 38.005SN 118.688W 005 401 42 — 5.00M, BRK —_ Vvl 300 —
1980 08 01 163855.9 37.548N 118.893W 008 401 47 50 5.40M, BRK _ vV 300 40
1980 08 01 1648 54.6 37.547TN 118.883W 013 401 42 — 4.60M, BRK —_ — — —
1980 09 24 0808 38.6 36.243N 120.165W 008 401 48 — 4.50M; BRK —_ vV 300 _
1980 10 31 125536.6 32.660N 115.579W 003 355 42 — 4.60Mp PAS —_ VI 300 5+
1980 11 08 102734.0 41.117N 124.253W 019 74 62 7.2 6.90M. BRK 7.24ED VO 300 97&
1980 11 08 1047329 40.357TN 125.205W 015 74 48 — 4.80M; BRK —_ -_— —_ -_
1980 11 08 1051184 40269N 125441W 015 74 47 — 480M; BRK — —_ —_ —_
1980 11 08 112038.7 40.247N 124.742W 015 74 50 — 4.70M, BRK —_ -— —_ -_—
1980 11 08 165229.0 40.425N 125459W 015 74 44 43 4.90M; BRK — Felt 300 —
1980 11 08 17 1440.0 40450N 125.602W 008 401 43 — 450M, BRK —_ Felt 300 -—
1980 11 08 2247528 40.648N 125.262W 021 401 46 42 5.00M; BRK - Felt 300 —_
1980 11 08 230706.3 40.448N 125.682W 008 401 46 50 4380M; BRK —_ Felt 300 —
1980 11 09 040908.8 40.50IN 125.343W 015 74 50 43 540M_. BRK —_ — — -—
1980 11 10 235927.1 40.562N 125.669W 013 74 48 3.1 4.80M,; BRK — Felt 300 -
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1980 11 28 1821129 39.262N 120.467W 010 401 49 — 5.10M; BRK —_— VI 300 36
1980 12 24 1548336 37.577N 118.867W 016 401 42 — 4.70M; BRK — vV 300 —_
1981 01 07 114233.1 36.857TN 121.623W 007 401 43 — 450M, BRK —_ v 325 17&
1981 01 15 1247516 37.378N 121.723W 009 401 48 4.0 480M; BRK —_— v 325 19
1981 03 03 1045129 37.557N 121.937W 010 401 42 4.0 440M; BRK —_— VI 325 5&
1981 03 15 0607459 40.393N 125.160W 008 401 45 45 470M, BRK — m 325 —_
1981 04 19 0902504 35.85IN 117.842W 003 355 44 — 4.50M_ PAS — vV 325 —
1981 04 26 120928.4 33.098N 115.618W 002 355 55 6.0 5.60M_ PAS 591ED v 325 73#
1981 05 26 114110.2 40.380N 124.353W 021 401 43 — 4.60M; BRK —_ v 325 —
1981 07 02 08 1054.0 41.103N 124.218W 024 74 44 35 4.50M, BRK —_ v 325 —_
1981 07 17 1637326 4020 N 12425 W 013 401 49 4.1 4.60M. BRK —_ VI 325 8&
1981 09 04 155050.4 33.66IN 119.091W 005 355 54 59 5.30M. BRK 585ED VI 325 33&
1981 09 16 1241142 4031 N 12461 W 025 401 48 39 470M, BRK — v 325 8&
1981 09 30 1153269 37.588N 118.887W 005 355 56 58 6.00M_ PAS 5.64ED VI 325 92
1981 09 30 130548.4 37.648N 118.865W 005 355 47 — 5.30M, PAS —_ Vv 325 92
1981 10 23 172816.8 33.626N 119.019W 014 355 47 — 4.60M; PAS _ v 325 6&
1981 10 23 1915523 33.619N 119.015W 012 355 46 — 4.60M, PAS —_ v 325 6&
1981 11 10 2234354 35.024N 119.1383W 002 355 47 — 4.380M_ PAS —_ v 325 4&
1982 01 13 1226258 40.419N 125.101W 010 74 49 51 4.380M; BRK _— Felt 350 —_—
1982 02 06 120203.6 41.003N 125.008W 004 401 5.1 5.1 5.20M; BRK —_ IV 350 —_
1982 03 07 2051003 35740N 117.763W 005 355 47 — 470M_ PAS — vV 350 —
1982 03 22 085328.6 33.058N 116.211W 005 355 44 — 4.50M, PAS —_ IV 350 —_
1982 06 15 2349213 33558N 116.660W 012 355 45 — 490M; PAS 4.64FRK vV 350 26
1982 08 10 0211298 36.592N 121.242W 007 401 39 — 4.50M, BRK —_ IV 350 —
1982 08 11 074643.2 36.630N 121.305W 009 401 46 — 4.60M_ BRK — v 35 —_
1982 08 18 0843498 37.017N 121.733W 011 401 43 — 4.50M; BRK —_ vV 350 9&
1982 10 01 1429025 35.73IN 117.751W 009 355 49 — 490M; PAS — vl 350 29
1982 10 25 222604.3 36.325N 120.502W 011 401 53 52 540M_ PAS 4.79ED VI 350 93&
1982 12 16 065301.3 40.498N 124.25TW O0I8 401 48 45 4.40M_ BRK —_ VI 350 8&
1983 01 07 0138109 37.640N 118.898W 007 401 5.1 50 5.40M, BRK - VI 360 76
1983 01 07 0324 194 37.635N 118.988W 007 401 5.1 5.0 5.30M, BRK —_ VI 360 59
1983 01 25 101041.2 37.505N 118.900W 002 401 44 — 480M_ BRK — Felt 360 —_
1983 05 02 234238.1 36.233N 120.309W 010 360 62 65 670M;, BRK 6.19GS VII 360 205&
1983 05 02 2346060 36.225N 120.295W 008 401 55 — 5.60M, BRK —_ _ -_ —_—
1983 05 03 001759.0 36.210N 120.326W 008 360 48 — 4.40M, BRK 4.60BRK Felt 360 —
1983 05 03 005744.2 36.270N 120.315W 008 360 5.1 — 4.80M, BRK 4.87BRK Felt 360 —
1983 05 03 0141460 36.142N 120.219W 007 360 43 — 4.54M; BRK 4.34BRK Felt 360 —
1983 05 03 08 5502.0 36.144N 120.267W 010 360 44 — 450M, BRK 440BRK Felt 360 —_
1983 05 03 154141.6 36.235N  120.302W 008 360 47 — 480M; BRK 484BRK Felt 360 Co—
1983 05 04 07 28404 36.263N 120.335W 005 360 47 4.6 470M; BRK 4.69BRK Felt 360 —_
1983 05 05 102044.1 36.285N 120.368W 011 360 45 — 461M_, BRK 446BRK — —_ —_
1983 05 09 0249115 36.246N 120.299W 012 360 5.1 47 5.20M;, BRK 449BRK VI 360 110&
1983 05 09 032637.4 36.240N 120.299W 012 360 47 — 4.60M; GM —_ Felt 360 —
1983 05 12 1341068 36.167N 120.268W 011 360 42 — 450M, BRK —_— Felt 360 —_
1983 05 24 090217.7 36.254N 120.333W 009 360 46 — 4.60M;, BRK 4.60BRK vV 360 23
1983 05 29 065533.1 40457TN 125.444W 010 74 5.1 5.1 540M, BRK — m 360 -
1983 06 11 0309522 36.255N 120.450W 002 360 53 54 510M, BRK S528BRK VI 360 —_
1983 06 29 0808 357 32.588N 117.431W 006 355 44 — 4.60M, PAS — VvV 360 194#
1983 07 03 184008.2 37.550N 1i8.862W 009 401 48 — 530M. BRK 503BRK V 360 39
1983 07 05 1427267 38.070N 119.018W 010 401 46 — 4380M, BRK — vV 360 —_
1983 07 09 0740513 36.25IN 120.400W 009 360 53 49 5.30M_ BRK 5.15SBRK vV 360 59
1983 07 13 211648.5 33.208N 115.530W 012 360 43 — 4.10M; PAS —_ VI 360 —_
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Origin Hypocenter Magnitude Intensity
Date time(uTte) Latitude Longitude Depth Ref USGS Other Moment MMi  Ref Feit area

Yr MoDa hm s ©) ©) (km) mp Mg M (1,000 km?)
1983 07 22 0239541 36.24IN 120.409W 007 360 60 57 600M; BRK 590BRK VI 360 108&
1983 07 22 0343014 36.222N 120.406W 008 360 53 — 5.00M; BRK 4.88BRK vV 360 —
1983 07 25 223139.6 36.229N 120.398W 008 360 56 5.1 5.30M; BRK 5.16BRK VI 360 60&
1983 08 24 133630.5 40.377N 124.832W 018 401 55 58 550M, BRK 5.61BRK VI 360 10&
1983 08 29 1010309 35.836N 121.345W 007 476 53 43 520M, BRK 531BRK VI 360 21&
1983 09 09 091613.5 36.232N  120.265W 007 360 53 54 540Mp BRK 528BRK V 360 _—
1983 09 11 114806.6 36.242N 120.383W 010 360 50 — 470M_ PAS 448BRK IV 360 —
1983 09 30 1614009 37.553N 118.840W 010 401 — — 480M, BRK 449BRK IV 360 —_
1983 10 21 2244 13.3 35926N 118.33dW 000 355 44 — 450M; PAS _ m 360 —_
1983 11 11 1207438 40388N 124.902W 015 401 49 3.8 4.30M; BRK — Felt 360 —_
1983 12 20 104105.0 4033IN 125.117W 005 299 56 5.4 5.60M; BRK 5.90ED VvV 360 —
1984 01 23 0540203 36.392N 121.878W 008 401 5.1 4.6 510M; BRK 498BRK V 370 32&
1984 01 23 065951.3 36.388N 121.872W 008 401 — = 450M; BRK 4.28BRK Felt 370 —_
1984 02 27 013620.6 37.375N 118.598W 010 401 43 — 4.50M; BRK —_ o 370 -
1984 02 28 1516067 40.357N 125.897W 005 401 49 44 5.20M, BRK — v 370 —_
1984 04 24 211519.0 37.320N 121.698W 008 401 57 61 620My BRK 6.16GS VvII 370 120&
1984 04 28 224821.0 37.622N 118.897W 003 401 43 — 4.80M_. PAS —_ v 370 —_—
1984 08 04 2145532 40.255N 124.578W 005 401 47 4.6 470M; BRK 5.36GS v 370 —
1984 09 10 03 1410.1 40.503N 126.831W 010 74 6.1 67 6.60M_, BRK 6.67GS vV 370 24&
1984 09 20 1830425 40.382N 125.617TW 005 401 47 — 480M, BRK —_ v 370 —
1984 10 10 2122589 33.138N 116.501W 012 370 43 — 4.50M; PAS — v 370 _
1984 10 25 1036024 34.737N 120.148W 006 370 45 — 450M; PAS — vl 370 10&
1984 10 26 1720435 34.016N 118.988W 013 370 43 — 4.60M; PAS —_ v 370 10&
1984 11 23 180825.5 37.458N 118.605W 012 401 56 5.7 6.10M, BRK 5.80GS v 370 114
1984 11 23 1912346 37.433N 118.612W 014 370 48 47 5.50M; BRK — v 370 —_
1984 11 25 231009.4 37.447N 118.612W 005 401 43 31 470M. BRK — Felt 370 —
1984 11 26 162147.2 37.448N 118.653W 009 401 51 47 5.60M_ BRK 5.14GS v 370 88
1984 11 26 1631214 37.422N 118.635W 010 401 — — 450M; BRK — —_— —_— -_—
1984 11 28 162326.1 37.425N 118.630W 008 401 43 — 4.70M_ BRK —_ Felt 370 —_
1984 11 28 1657379 37.463N 118.582W 005 401 42 — 4.60M_ BRK — _ —_ —_
1985 01 24 112721.6 38.157TN 118.853W 008 401 — — 520M; BRK 4.82BRK IV 371 25
1985 02 08 0658 16.9 35452N 118.898W 011 371 46 — 4.60M, PAS — vV 37 15
1985 03 25 160513.6 37.448N 118.545W 006 371 48 — 5.00M, PAS 449BRK V 371 15
1985 05 04 032246.2 37469N 118.598W 006 1371 37 — 4770M; PAS — v 371 —_
1985 08 04 1129162 36.122N  120.138W 011 401 47 — 470M_ BRK 464BRK IV 371 —
1985 08 04 120157.0 36.130N 120.127W 011 401 54 59 5.60M;, BRK 6.09GS vl 371 97&
1985 08 22 002144.1 35883N 117.717W 006 371 43 — 450M, GP — IV 371 -
1985 08 27 0304068 37.412N 118.633W 006 401 — — 450M; BRK 4.14BRK I 371 —
1985 10 02 2344 12.4 34.023N 117.245W 015 371 41 — 4.380M, PAS —_ vI 371 13
1985 11 28 151357.2 36.562N 121.060W 010 401 44 44 460M, BRK 461BRK IV 371 15&
1986 01 14 0309363 36.572N 121.205W 007 562 50 — 480M. BRK 459BRK IV 562 8&
1986 01 26 192051.2 36.810N 121.275W 007 562 53 53 550Mp BRK 548BRK VI 562 36&
1986 02 11 011557.2 41.634N 125.353W 010 562 50 50 490M_ BRK 531BRK — -_ —_—
1986 03 31 115540.1 37488N 121.693W 008 562 55 55 570Mp BRK 556BRK VI 562 41&
1986 05 31 08 47 56.1 36.618N 121.255W 004 562 46 37 470M_ BRK 455BRK IV 562 —
1986 07 08 092044.5 33.999N 116.606W 012 597 58 6.0 5.60M; GP 6.19GS v 562 134#
1986 07 13 1347082 32970N 117.869W 006 597 56 58 530M, GP 583HAV VI 562 49#
1986 07 13 1401330 32.989N 117.849W 012 597 48 — 4.60M_ GP — — — _
1986 07 20 1429455 37.580N 118.449W 006 597 56 5.6 590M, BRK 5.38BRK V 562 —
1986 07 20 1838529 37.538N 118.440W 009 562 39 — 470M; BRK 4.30BRK IV 562 —_
1986 07 21 144226.5 37.53IN 118450W 009 562 6.0 62 640M; BRK 625BRK VI 562 258
1986 07 21 144521.0 37.583N 118417W 006 562 —  — 4.60M_. PAS — —_ — —
1986 07 21 145110.1 37.570N 118.525W 001 562 51 — 570M; BRK 504BRK V 562 —
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CALIFORNIA—Continued

[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only; #, land area only in the United States for an earthquake
near a coastline; +, land area in the United States when the felt area did not extend to the coast; @, felt area is less than 1,000 km2. Leader (-) indicates information is not
available]

Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref USGS Other Moment MMI| Ref Felt area

Yr MoDa hm s ©) @) (km) m, Mg M (1,000 km?)
1986 07 21 145358.1 37.583N 118.583W 006 562 —  — 490M; PAS — — —_— —_
1986 07 21 145439.2 37.583N 118.417TW 006 562 — — 4.50Mp PAS —_— — — —
1986 07 21 1457509 37.527TN 118.357W 007 562 47 — 480Mp BRK 446BRK — — -_—
1986 07 21 151130.8 37.597N 118.485W 006 597 — — 4.70M, PAS — —_ —_— —_
1986 07 21 1519349 37.488N 118.370W 016 562 — — 470M; BRK 4.38BRK — —_ _
1986 07 21 152649.2 37.533N 118.425W 018 562 -— — 460M; BRK 4.18BRK — — —_
1986 07 21 154623.0 37.55IN 118.420W 001 562 — — 450M; BRK 4.12BRK — — -—
1986 07 21 162644.7 37.487N 118.393W 008 562 — — 460M; BRK 4.18BRK — — —_
1986 07 21 170533.4 37.532N 118.462W 009 562 36 — 450M, BRK 4.18BRK — — —
1986 07 21 1720004 37447N 118.367TW 011 562 — — 450M_ BRK 4.10BRK — —_ —_—
1986 07 21 220717.0 37.483N 118.367TW 006 562 55 50 560M; BRK 5.03BRK Felt 562 —_
1986 07 21 220922.1 37.613N 118.569W 006 562 —  — 470M, PAS — -_ _ —
1986 07 22 000953.8 37.610N 118.430W 004 562 40 — 450M, BRK 427BRK — —_ -—
1986 07 22 133359.8 37.517N 118.477TW 009 562 42 — 470M; BRK 441BRK IV 562 —
1986 07 22 1349003 37.498N 118.520W 019 562 45 — 5.00M, BRK 458BRK — _ —
1986 07 22 182943.8 37.493N 118.382W 007 562 37 — 470Mp BRK 4.15BRK — — _—
1986 07 23 1539117 37.538N 118.463W 006 562 41 — 470My BRK 440BRK — — _
1986 07 29 095757.2 37.595N 118.477W 007 562 37 — 460M_ BRK 434BRK IV 562 —_
1986 07 30 0641529 37.582N 118.468W 007 562 41 — 480M; BRK 442BRK IV 562 —
1986 07 31 072240.2 37.463N 118.367W 007 562 55 52 580M_, BRK 542BRK VI 562 100
1986 07 31 072804.7 37.445N 118.377W 011 562 — — 450M, BRK 4.12BRK — — —
1986 08 01 1427164 37.50IN 118.398W 006 562 42 — 4.80M_ BRK - Felt 562 —_
1986 08 01 1428 19.6 37.468N 118.448W 014 562 49 — 5.10My BRK 483BRK Felt 562 -—
1986 10 15 022847.8 33953N 116.572W 009 562 43 — 470M, GP —_ vV 562 _
1986 10 31 035728.9 38.420N 119.323W 001 562 — — 460M; BRK 440BRK IV 562 —_—
1986 11 21 2333017 40.372N 124.443W 015 562 53 51 5.10Mp BRK 5.14BRK VII 562 14&
1986 11 21 2334 18.0 40.367N 124.450W 015 562 51 — 5.10Mp BRK 5.06BRK Felt 562 _
1987 02 14 072651.7 36.148N 120.335W 013 74 53 46 530M, BRK 4.95BRK v 577 —_
1987 07 31 235658.3 40.418N 124.373W 016 74 56 60 560M, BRK S5.55BRK VI 577 18&
1987 10 01 1442200 34.06IN 118.078W 010 598 58 57 590M_ PAS S591HAV VII 581 110&
1987 10 01 1445414 34.049N 118.100W 014 598 — — 470M, GP _— Felt 74 —
1987 10 01 1449059 34.060N 118.100W 012 598 —_ — 470M_ PAS — Felt 74 —_
1987 10 01 1512317 34.052N 118.090W 011 598 46 — 470M, GP —_ Felt 74 —_
1987 10 04 1059382 34.074N 118.098W 008 598 52 4.8 5.30M_ PAS 522HAV VI 577 —_
1987 11 24 0154145 33.082N 115.775W 005 598 57 62 580M, PAS 6.05HAV VI 5§77 T7#
1987 11 24 0214354 33.036N 115.820W 005 598 — — 4.50M_ PAS —_ —_ —_ —
1987 11 24 021523.2 33.048N 115798W 005 598 — — 430M,; GP — —_ —_ —_
1987 11 24 0253007 33.040N 115812W 003 598 44 — 470M, PAS —_— —_ — —_
1987 11 24 131556.5 33.013N 115.838W 002 598 60 66 6.00M;, GP 6.52HAV VII § 100#
1987 11 24 1334399 32942N 115.763W 014 598 48 — 4.80M; PAS — —_ _— -_
1987 11 26 1739019 33.030N 115.890W 002 598 45 — 4.30M_ PAS —-— — —_
1987 11 27 0110105 32.996N 115816W 006 598 41 — 470M, PAS — —_ —_ —_—
1988 01 06 2249483 36.777N 120.867W 006 74 41 — 450M; BRK 434BRK II 578 —
1988 01 28 0254023 32919N 115.678W 004 602 46 — 470M, GP —_— vV 578 4+
1988 02 11 152555.6 34.077N 118.047TW 012 602 48 — 470M; GP —_ VI 578 28&
1988 02 20 0839575 36.803N 121.302W 009 74 45 40 5.10Mp BRK 498BRK V 578 20&
1988 06 10 230643.0 34.943N 118.743W 007 602 52 49 S5.40M, GP —_— v 578 37&
1988 06 13 014536.8 37.385N  121.772W 007 74 49 50 530M, BRK 491BRK VI 578 37&
1988 06 26 1504585 34.136N 117.710W 008 602 45 — 470M_ GP 5.03BRK Vv S78 12&
1988 06 27 1843223 37.130N 121.878W 013 74 48 4.1 5.30Mp BRK —_ VI 578 11&
1988 07 05 181847.5 36392N 117.973W 005 74 44 — 4.380M; BRK _— IV 578 —
1988 07 26 0326560 36.563N 121.182W 003 74 49 40 470M; BRK 477BRK II 578 —_
1988 07 28 1120242 36.407N 117.998W 005 74 — — 4.50M; BRK —_ m 578 -—
1988 08 10 1824513 36.413N 117.988W 005 74 — — 4.60M; BRK — o 578 —
1988 10 11 133009.3 40.427N 125.515W 019 74 44 — 460M_ BRK 4.19BRK — —_— -—
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. &, land area only; #, land area only in the United States for an earthquake
near a coastline; +, land area in the United States when the felt area did not extend to the coast; @, felt area is less than 1,000 km?. Leader (-) indicates information is not
available)
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Origin Hypocenter Magnitude Intensity
Date time(utc) Latitude Longitude Depth Ref UsGs Other Moment MMI Ref Feltarea

Yr MoDa hm s ©) ) (km) m, Mg M (1,000 km?)
1988 11 10 0508 03.0 37.373N 121.787TW 007 74 4.5 4.0 480M_ BRK 4.61BRK v 578 14&
1988 11 20 053928.7 33.507N 118.071W 006 74 50 — 4.50M  GP _— vV 578 2&
1988 12 03 1138264 34.1499N 118.135W 013 602 44 42 4.90M GP —_ VI 578 2&
1988 12 16 0553050 33.979N 116.681W 008 602 48 — 4.380M_GP —_— V 468 25&
1989 01 15 153955.1 32.948N 117.736W 006 603 4.5 ~— 420M.GP —_ v 579 —_—
1989 01 19 065328.8 33919N 118.627TW 012 603 52 48 5.00M_GP —_ vi 579 40&
1989 04 03 1746344 37422N 121.795W 009 74 4.5 4.3 4.70M_ BRK _ Vi 579 15&
1989 04 07 2007303 33.619N 117.902W 013 603 50 — 4.50M,GP —_ vi 579 14&
1989 06 04 2133597 34597TN 116.838W 002 603 42 — 4.50M_GP —_ v 519 7
1989 06 12 1657 18.5 34.022N 118.178W 016 603 43 — 4.40M,GP - VI 579 14&
1989 08 08 081327.5 37.130N 121.952W 015 74 49 4.5 540M_BRK —_ v 579 26&
1989 08 08 1553284 37.150N 121973W 015 74 42 — 4.50M_ BRK —_— v 579 —
1989 09 21 174118.0 40.327N 124.705W 016 74 48 4.7 480M; BRK 5.14BRK v 579 8&
1989 10 18 0004 15.2 37.036N 121.883W 019 74 65 7.1 700M BRK 7.18BRK IX 579 170&
1989 10 18 0025049 37.043N 121.807W 005 74 50 — 4.80M; BRK — —_ —_— —_
1989 10 18 0041247 37.198N 122.105W 019 74 48 — 5.10M_BRK — — — —_
1989 10 18 0215499 36.995SN 121.763W 004 74 44 — 4.50M; BRK —_— —_ —_— —
1989 10 18 04 5027.7 37.193N 122.017W 014 74 46 — 4.30M_ BRK —_— —_ — —
1989 10 18 051834.1 36.980N 121.847W 011 74 45 — 4.20M BRK — — —_ —
1989 10 18 063910.1 36.932N 121.712W 012 74 46 — 430M_BRK — —_ —_ —
1989 10 19 0953504 36932N 121.690W 012 74 43 3.6 4.50M_ BRK —_— Felt 74 —_
1989 10 19 101435.1 36963N 121.843W 013 74 46 4.2 4.60M_ BRK —_ Felt 74 —_—
1989 10 21 0049437 37.047TN 121.877W 014 74 44 — 4.60M; BRK —_— Felt 74 —_—
1989 10 21 2214570 37.05IN 121.905W 013 74 45 — 4.90M.BRK —_— Felt 74 —_
1989 10 25 0127266 37.078N 121.832W 014 74 46 3.6 5.00M. BRK —_ v 579 —_—
1989 11 02 055011.0 37.057N 121.797TW 012 74 4.5 — 490M,BRK _ v 579 —_
1989 11 03 1909 1.6 38.567N 119.652W 011 74 — — 4.50M_ BRK —_ v 579 —_
1989 11 05 1337343 37.058N 121915W 015 74 — — 4.50M. BRK — Felt 74 —
1989 12 28 094108.2 34.192N 117.386W 015 603 — — 4.50M; GP _— v 579 11

[Reference (Ref.) numbers given in parentheses at the end of
each description refer to sources of data in table 1. Magnitude val-
ues are described in the Introduction, and codes are defined in
table 2.]

1769. July 28. Los Angeles, Calif., region. The
Portola expedition felt four violent earthquakes while
camped on the Santa Ana River, near the present
site of Olive. Many strong aftershocks were observed
through Aug. 3 as the expedition moved northwest-
ward to near San Gabriel and then westward across
Los Angeles to the Pacific. This probably was a major
earthquake. (Ref. 38, 368, 493, 521.)

1800. Oct. 11. Near San Juan Bautista, San
Benito County, Calif. Although the houses at San
Juan Bautista were built with double walls, all were
damaged from roof to foundation and were uninhab-
itable. Some small cracks were observed in the

ground at the rancheria; another deep fissure formed
in the area of the Pajaro River. A strong shock on
Oct. 18 was accompanied by “such a loud noise as to
deafen them.” (Ref. 38, 368, 493.)

1800. Nov. 22. San Diego, Calif., region. Walls
of adobe buildings were damaged in San Diego, and
walls of a new church were cracked at San Juan
Capistrano. (Ref. 38, 368.)

1803. May 25. San Diego, Calif. The mission
church at San Diego sustained slight damage. (Ref.
56, 368.)

1806. Mar. 25. Santa Barbara, Calif. An earth-
quake cracked the walls of a chapel at Santa Bar-
bara. (Ref. 56, 368.)

1808. June 21. San Francisco, Calif. Adobe
walls were damaged severely at the Presidio of San
Francisco. One of the rooms collapsed at the
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commandant’s house, and the soldiers’ quarters were
ruined and nearly fell. Through July 17 and 18
shocks were felt. (Ref. 38, 56, 368.)

1812. Dec. 8. Southwest San Bernardino
County, Calif. The most severe loss occurred at the
Missions of San Juan Capistrano and San Gabriel.
The masonry church at San Juan Capistrano Mission
was destroyed, killing 40 people attending services.
Other buildings at the mission were left “in bad con-
dition.” The church at San Gabriel also sustained
much damage, and many cracks formed in the bell
tower. The upper part of the tower later fell, as did
the weathervane. The living quarters of the ministers
and offices of the mission also were damaged exten-
sively. Three tremors described as “horrible” probably
caused damage at San Buenaventura Mission (Ven-
tura). Walls of buildings were impaired at Mission
San Fernando Rey, but no damage was reported at
San Diego or San Luis Rey Missions.

This earthquake may have ruptured the San
Andreas fault at Wrightwood. The rupture may have
extended at least 25 km to the northwest, where it is
preserved in the peat bog at Pallet Creek. The fault
rupture at Pallet Creek is comparable to that formed
by the 1857 earthquake in the southern Coast
Ranges. The main earthquake was felt from San
Buenaventura Mission west to San Bernardino Val-
ley and south to San Diego. (Ref. 38, 56, 368, 521.)

1812. Dec. 21. West of Ventura, Calif., in
Santa Barbara Channel. This major earthquake
caused damage in Santa Barbara, Ventura, and
northern Los Angeles Counties. One fatality was
reported, but many lives probably were saved by a
strong foreshock about 15 minutes earlier that sent
alarmed residents fleeing from buildings. The earth-
quakes also may have generated a tsunami because
there were several reports of sea waves following the
earthquakes. The sea waves reportedly did not cause
loss of life or substantial loss of property.

At Santa Barbara Mission, all buildings sustained
many cracks, and one chapel was flattened. The
ground “opened up” in this area to such an extent
“that it caused horror.” At the Santa Barbara Pre-
sidio, all the buildings were left uninhabitable. The
church at La Purisima Concepcion Mission (Lompoc)
was ruined; some of the other buildings were “flat-
tened to the ground;” and others required extensive
repair. Part of the adobe garden wall collapsed, and
that part remaining nearly fell. Damage at the Santa
Ynez Mission was considerable but not so severe as
at Santa Barbara and Purisima Missions. A corner of
the church fell; many new houses were demolished;
and many support walls were cracked. Property loss
was less severe at the San Buenaventura Mission
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(Ventura) and the San Fernando Rey Mission. After-
shocks were reported at Santa Barbara through April
1813. (Ref. 38, 56, 368, 521.)

1827. Sept. 24 (Sept. 23). Los Angeles, Calif.
People in Los Angeles ran outdoors in panic. The
1827 report of the San Buenaventura Mission (Ven-
tura) notes that all the buildings were in “bad condi-
tion” because of the earthquakes. The same
earthquake, therefore, may have affected both Los
Angeles and Ventura. (Ref. 56, 368.)

1829. September. San Francisco, Calif. Sev-
eral severe shocks at San Francisco were strong
enough to force open locked doors and windows. No
damage has been documented for this earthquake.
The intensity was taken from ref. 56. (Ref. 56, 493.)

1830. Date unknown. San Luis Obispo, Calif.
All the buildings at San Luis Obispo were damaged,
including the hospital and part of the rancheria,
which lay in ruins. The farm and building of S.
Miguelito were destroyed, and the house of Santa
Margarita sustained cracked and broken walls. (Ref.
38, 368.)

1836. June 10. San Francisco Bay area,
Calif. This strong earthquake affected an area along
the foothills from San Pablo to Mission San Jose.
Large fissures formed in the ground in the area of
maximum disturbance. The earthquake caused havoc
in Monterey and Santa Clara and frightened all res-
idents. The first shock was the most violent, and
smaller aftershocks continued for a month. This
earthquake may have ruptured the Hayward fault.
Its intensity is similar to that of an earthquake in
the same area on October 21, 1868. (Ref. 38, 56,
368, 493.)

1838. June. San Francisco area, Calif. This
earthquake was associated with a probable rupture
on the San Andreas fault, from near Santa Clara to
San Francisco (about 60 km). It is suggested that the
fault rupture may have extended throughout all or
most of the line that was active in the 1906 earth-
quake. Walls were cracked at Mission Dolores (San
Francisco), and some adobe walls were cracked and
glassware and crockery were broken at Monterey.
(Ref. 56, 368, 521.)

1840. Jan. 16. Santa Cruz, Calif. An earth-
quake threw down a church tower at Santa Cruz. A
“tidal wave” (tsunami) was reported. Shocks contin-
ued to Jan. 18. (Ref. 56, 493.)

1841. July 3. Monterey, Calif. This earthquake
left the bay and shore covered with dead and
beached fish. The shaking was so severe at Monterey
than an observer had to support himself against a
tree to keep from falling. The main earthquake was
reported felt onboard ships in the harbor and on
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inland farms. About 120 shocks were felt in
Monterey in the summer of 1841, but they were sel-
dom severe. (Ref. 38, 56, 368.)

1851. May 15. San Francisco, Calif. A severe
earthquake lasting half a minute was felt onboard
ships in the harbor. It threw merchandise to the floor
in San Francisco stores and sent residents rushing
outdoors. No damage has been documented for this
earthquake. The intensity was taken from ref. 38 and
56. (Ref. 38, 56, 368.)

1852. Nov. 29. Baja California, Mexico. A vio-
lent earthquake threw down large fragments of
Chimney Rock (now called Picacho Peak) and parts
of the surrounding mountains near Fort Yuma, Calif.
(located across the Colorado River from what is now
Yuma, Ariz.). Sand and water issued from fissures
that formed all along the riverbanks and in the low
alluvial plain surrounding Fort Yuma. People at the
fort had difficulty standing or walking because of the
shaking. Felt as far away as San Diego.

Observers on the steamer Uncle Sam, which was
about 48 km south of Fort Yuma near Ogdens Land-
ing (on the Colorado River), described the effects of
the earthquake as follows: “The waters of the river
were thrown into a sort of boiling motion with a
strong rippled surface. The riverbanks on one side
caved in and, on the other side, separated into a
thousand cracks from which dust, sand, mud, and
water were ejected. The river formed new bends,
leaving portions of its old bed so suddenly that thou-
sands of fish were left lying on the muddy bottom.”

The earthquake caused significant changes in the
course of the Colorado River near Pilot Knob, about
10 km downstream from Yuma. The schooner Capac-
ity, which was anchored in about 3.5 m of water at
the mouth of the Colorado River (about 32 km south
of Fort Yuma), was left in about 0.5 m of water after
the earthquake.

Residents at Fort Yuma observed large steam gey-
sers at Laguna de los Volcanoes (in Baja California,
about 73 km southwest of Fort Yuma). The steam col-
umn was estimated to be more than 300 m in height.
Aftershocks, some of which also generated geysers,
continued until September 1853. (Ref. 368, 461, 521.)

1852. Dec. 17. San Luis Obispo, Calif. Two
sharp earthquakes cracked walls of two adobe houses
at San Luis Obispo and threw down part of the wall
of another dwelling. (Ref. 38, 56.)

1853. Feb. 1. San Luis Obispo, Calif., area. An
adobe house was cracked at San Simeon, and its
occupants ran outside. One report described this
earthquake as a violent shock that damaged houses.
(Ref. 38, 56, 368.)
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1853. Oct. 23. Off the coast of Humboldt
County, Calif., in Humboldt Bay. At Eureka,
houses rolled and undulated like ships at sea, and
many residents were thrown from their beds. Three
heavy shocks were reported. (Ref. 38, 56, 368.)

1855. Jan. 25 (Jan. 24). Sierra County, Calif.,
area. Buildings in the area were shaken severely by
this heavy shock. A large pinnacle of rocks on the
Downieville (Sierra) Buttes was thrown down. At the
Blue Banks Mine (probably in Sierra or Nevada
County), miners at the 122-m level ran outside the
mine. Felt from Gibsonville (Sierra County) on the
north to Nashville (E1 Dorado County) on the south
and to Keystone Ranch (Yuba County) on the west.
The epicenter probably was near the Nevada border.
(Ref. 56, 368.)

1855. July 11 (July 10). Near San Gabriel,
Los Angeles County, Calif. Bells at the San Gab-
riel Mission church were thrown down. Twenty-six
buildings were damaged in Los Angeles, including
the Star Hotel, whose walls were cracked. An adobe
building sitting directly on the Raymond fault also
was wrecked. Two unusually “heavy” sea waves
rolled in at Point San Juan soon after the last of four
shocks. (Ref. 38, 56, 368.)

1855. Aug. 27. North of San Francisco, Calif.
This earthquake moved furniture at St. Ann's Valley
(San Francisco) and cracked an adobe house on a
ranch. It was described as violent at Petaluma and
at San Francisco de Solano Mission. (Ref. 56, 368.)

1856. Jan. 2. South of San Francisco in San
Mateo County, Calif. At San Francisco, masonry
walls were cracked and iron shutters were warped.
The shock was felt south to Monterey, where some
frightened residents ran outside. (Ref. 56, 368, 610.)

1856. Feb. 15. South of San Francisco in San
Mateo County, Calif. This strong earthquake threw
down cornices, cracked brick walls, and knocked peo-
ple from their feet in San Francisco. The water in
San Francisco Bay was disturbed. Felt from Peta-
luma (Sonoma County) east to Stockton (San
Joaquin County) and south to Monterey. (Ref. 38, 56,
368, 610.)

1856. Sept. 21 (Sept. 20). Near Santa Ysabel,
San Diego County, Calif. At Santa Ysabel, plaster
was shaken down and ceilings fell. The shock also
stampeded cattle and terrified residents. Plaster was
cracked at San Diego. (Ref. 56, 368.)

1857. Jan. 9. Near Fort Tejon, San Luis
Obispo County, Calif. This earthquake occurred on
the San Andreas fault, which ruptured from near
Parkfield (in the Cholame Valley) almost to Wright-
wood (a distance of about 300 km); horizontal dis-
placement of as much as 9 m was observed on the
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Carrizo Plain. It caused one fatality. A comparison of
this shock to the San Francisco earthquake, which
occurred on the San Andreas fault on Apr. 18, 1906,
shows that the fault break in 1906 was longer but
that the maximum and average displacements in
1857 were larger.

Property loss was heavy at Fort Tejon, an Army
post about 7 km from the San Andreas fault. Two
buildings were declared unsafe, three others were
damaged extensively but were habitable, and still
others sustained moderate damage. About 20 km
west of Fort Tejon, trees were uprooted, and build-
ings were destroyed between Fort Tejon and Eliza-
beth Lake. One person was killed in the collapse of
an adobe house at Gorman. Strong shaking lasted
from 1 to 3 minutes.

Instances of seiching, fissuring, sandblows, and
hydrologic changes were reported from Sacramento
to the Colorado River delta. Ground fissures were
observed in the beds of the Los Angeles, Santa Ana,
and Santa Clara Rivers and at Santa Barbara. Sand-
blows occurred at Santa Barbara and in the flood
plain of the Santa Clara River. One report describes
sunken trees, possibly associated with liquefaction, in
the area between Stockton and Sacramento.

Changes in the flow of streams or springs were
observed in the areas of San Diego, Santa Barbara,
Isabella, and at the south end of San Joaquin Valley.
The waters of the Kern, Lake, Los Angeles, and
Mokulumne Rivers overflowed their banks. Changes
in the flow of water in wells were reported from the
Santa Clara Valley in northern California.

Felt from Marysville south to San Diego and east
to Las Vegas, Nev. (see fig. 13). Several slight to mod-
erate foreshocks preceded the main shock by 1 to 9
hours. Many aftershocks occurred, and two (Jan. 9
and 16) were large enough to have been widely felt.
(Ref. 38, 121, 368, 379, 517, 521, 599.)

1858. Nov. 26. North of San Jose in Alameda
County, Calif. The earthquake was severe at San
Jose, where an adobe house and the corner of a new
building were knocked down. A cornice was thrown
off a building in San Francisco, and part of a chim-
ney collapsed at Mountain View. Felt to Downieville
(Sierra County) on the north, Mariposa on the east,
and Monterey on the south. (Ref. 38, 56, 368.)

1858. Dec. 16, 02 30 UTC (Dec. 15). Near
San Bernardino, Calif. This minor earthquake
broke dishes and cracked walls at San Bernardino.
It also was felt in Los Angeles. (Ref. 368.)

1858. Dec. 16, 10 00 UTC. Near San Bernar-
dino, Calif. At Agua Manza, near San Bernardino,
one house collapsed. The gable end of a house was
knocked down by the shock at San Bernardino. (Ref.
368, 521.)
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1859. Oct. 5. San Francisco, Calif. A severe
local earthquake cracked walls in several brick build-
ings in San Francisco, downed plaster, and rang
bells. (Ref. 56, 368.)

1860. Nov. 13 (Nov. 12). Near Eureka, Hum-
boldt County, Calif. Plaster walls cracked and chim-
neys settled at Eureka; a house under construction
shifted about 5 cm on its foundation. (Ref. 56, 368.)

1861. July 4 (July 3). Near Dublin, Contra
Costa County, Calif. Near the present town of Dub-
lin, at Dougherty’'s Ranch, the roof of the ranch
kitchen was thrown off, chimneys were downed, and
several men in the fields were thrown to the ground.
A fissure about 20 km long, probably the result of
surface rupture along the Calaveras fault, opened
along the west side of San Ramon Valley. A new
spring of water appeared. Although strong at San
Francisco, the shock caused no loss to property. Felt
north to Sacramento and south to Santa Cruz. (Ref.
38, 56, 368, 493.)

1862. May 27. Near San Diego, Calif. This
strong earthquake caused widespread minor damage
in the Old Town and La Playa areas of San Diego.
Many adobe and brick buildings sustained cracks,
some of which extended completely through the
walls. In some frame buildings, windows and doors
were loosened in their frames and some door hinges
were broken off.

Landslides occurred along the steep bluffs from
La Playa to Point Loma. At La Playa, north of
Point Loma, cracks formed on the beach, and water
was emitted from the sand on the tidal flats. Water
from the bay surged inland over the beach between
3 and 4 ft. Cracks also formed in the wet, sandy
ground near the San Diego River, which “washed
over its banks.” This earthquake was felt north to
Anaheim and Los Angeles. About 100 aftershocks
occurred at San Diego to June 14, 1862. (Ref. 38,
56, 368, 532, 610.)

1864. Feb. 26. North of Watsonville in Santa
Clara County, Calif. This earthquake cracked
adobe walls at Monterey and tipped over or displaced
light objects at Watsonville. Described as severe at
San Francisco and Santa Cruz, the shock was felt
north to Napa and south to San Luis Obispo. (Ref.
56, 368.)

1864. Mar. 5. East of San Francisco in
Alameda County, Calif. Walls cracked considerably,
plaster cracked, and a few plate-glass windows shat-
tered at San Francisco, where the earthquake appar-
ently was strongest. A few buildings in San Jose also
sustained cracks in plaster. Felt north to Santa Rosa
(Sonoma County) and Sacramento and south to San
Juan Mission (San Benito County) and Visalia
(Tulare County). (Ref. 38, 368.)
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FIGURE 13.—Isoseismal map for the Fort Tejon, California, earthquake of January 9, 1857. This map is a simplified version of figure 2 in

1864. May 21 (May 20). Southeast of San
Francisco in Alameda County, Calif. At San
Francisco a few windows were broken. Felt from
Monterey on the south to Sacramento and Santa
Rosa (Sonoma County) on the north. (Ref. 56, 368.)

reference 379 of table 1.

1865. Mar. 8. Bennett Valley, Sonoma County,
Calif. Chimneys fell, plaster cracked, and clocks
stopped running in Bennett Valley, east of Santa Rosa.
The earthquake was described as severe at Santa Rosa.
A foreshock was felt in the Santa Rosa—San Francisco
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area 8 hours earlier. The main shock was felt south to
San Francisco and San Leandro. (Ref. 38, 56, 368.)

1865. May 24. South of San Jose, Santa
Clara County, Calif. Crockery was broken at San
Juan Bautista. The earthquake was “remarkably
heavy” in the south San Francisco Bay counties. Felt
from San Francisco on the north to Monterey on the
south. (Ref. 56, 368.)

1865. Oect. 1. Near Eureka, Humboldt
County, Calif. Chimneys and brickwork were dam-
aged at Eureka. At Fort Humboldt, south of Eureka
on Humboldt Bay, all fort buildings were impaired,
redwood trees were uprooted, and a fissure formed
along the edge of the parade ground. This shock was
reported only in Humboldt and Trinity Counties.
(Ref. 38, 56, 368.)

1865. Oct. 8. Santa Cruz Mountains, Santa
Clara County, Calif. This strong earthquake caused
severe damage in several towns, including New
Almaden, Petaluma, San Francisco, San Jose, Santa
Clara, and Santa Cruz. Property loss was estimated
at $500,000.

The shock knocked several houses off foundations
at New Almaden and almost destroyed a large brick
storehouse. At San Francisco, several poorly con-
structed buildings on made land were destroyed, the
City Hall was ruined, and water pipes and gas pipes
were broken; a crack about 2.5 cm wide formed in
Howard Street. On the marshy lands in the Howard
Street area, the ground heaved in some places and
sank in others.

Almost all buildings in Santa Clara and Petaluma
were affected to some extent, and every brick build-
ing was wrecked at Santa Cruz. The walls of the jail
and church fell at San Jose, and several chimneys
were knocked down. At Watsonville, the earth
cracked in several places, and water flowed through
the cracks. Ground cracks also were reported near
the San Andreas fault at Mountain Charlie's on the
Santa Cruz Road. The tide at Santa Cruz was
affected.

This earthquake caused damage from San Juan
Bautista on the south to Napa on the north. After-
shocks were reported in several towns. (Ref. 38, 56,
368, 517, 530, 533, 610.)

1866. Mar. 26. Near Gilroy, Santa Clara
County, Calif. Several chimneys were downed in
Gilroy. Felt from Santa Rosa (Sonoma County) south
to Monterey. (Ref. 56, 368.)

1868. Sept. 4. West of Lone Pine in Tulare
County, Calif. A series of earthquakes occurred at
the headwaters of the Kern River and at Lone Pine
from Sept. 4 to Sept. 17. The earth shook terribly,
tall trees swayed, and huge masses of boulders and
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earth detached from the surrounding cliffs and tum-
bled down along the river. At Lone Pine, 40 shocks
were reported in 1 hour on Sept. 4. Foreshocks
occurred on Sept. 3. (Ref. 38, 56, 368.)

1868. Oct. 21. Near Hayward, Alameda
County, Calif. Because of its location in a highly
populated area, this earthquake was one of the most
destructive in the history of California. Property loss
was extensive at towns in the San Francisco Bay
area, and 30 people were killed. The total property
loss was about $350,000. This earthquake was known
as the “great San Francisco earthquake” until the
shock on Apr. 18, 1906. Compared to the 1906 shock,
the fault trace of the 1868 earthquake—about 32
km—was much shorter, and the amount of movement
(0.9 m—whether it was horizontal or vertical is not
clear) was much less.

Damage was most severe in Hayward and nearby
towns along the Hayward fault. Slip was observed on
the Hayward fault from San Leandro to Warm
Springs, a distance of about 32 km; in places, the
fault trace opened 25-30 cm. At Hayward, almost
every building was damaged extensively or wrecked.
San Jose, which lay in the hills several meters west
of the fault trace, had many wrecked buildings and
demolished chimneys. At San Leandro, the second
floor of the courthouse collapsed, and other buildings
were wrecked. At San Francisco, the Custom house
sustained severe damage, and many cornices,
awnings, and walls fell, but, as occurred later in the
shock of 1906, well-constructed buildings on firm
ground sustained little damage.

Damage occurred from Gilroy and Santa Cruz on
the south to Santa Rosa on the north. The area
shaken at MM intensity VIII or higher includes
about 2,300 km2. Strong aftershocks continued
into November 1868. (Ref. 38, 56, 368, 517, 521,
530, 533.)

1869. Oct. 8. Near Ukiah, Mendocino County,
Calif. This earthquake downed chimneys at Ukiah
and in “the Clear Lake country” Felt from Healds-
burg (Sonoma County) north to Potter Valley. (Ref.
56, 368.)

1870. Feb. 17. Near Santa Cruz, Calif. At Los
Gatos, several chimneys were knocked down, and at
Santa Cruz, chimneys were dislocated. Felt south to
Monterey and north to Sacramento. (Ref. 56, 368.)

1870. Apr. 2. Near Oakland, Contra Costa
County, Calif. Minor damage occurred in Oakland
and San Francisco. The shock also was felt in Santa
Cruz, Santa Rosa, and Stockton. (Ref. 56, 368.)

1871. Mar. 2. Near Mattole, Humboldt
County, Calif. Almost every chimney was knocked
to the ground at Mattole, and ground fissures were
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1872. Mar. 28. Near Sierraville, Sierra
County, Calif, In Sierraville, bottles and chinaware
in stores were broken. In Reno, Nev., the earthquake
reportedly was stronger than the large Owens Valley
earthquake, 2 days earlier. Also felt at Grass Valley.
(Ref. 368.)

1872, Apr. 11. Near Round Valley, Inyo
County, Calif. At Round Valley, stone buildings
were knocked down and a frame structure was
twisted on its foundation. Although this shock was
felt at Susanville in Lassen County, the main shock
of the Owens Valley earthquake on Mar. 26, 1872,
was not reported felt there. (Ref. 368.)

1872. Apr. 18. Near Cerro Gordo, Inyo
County, Calif. This rather small aftershock of the
Owens Valley earthquake was reported only from
Cerro Gordo. It was described as being of “unusual
severity.” (Ref. 56, 368.)

1872. May 3 (May 2). Imperial Valley area,
Calif. A building was cracked and people ran into
the streets in Arizona City (Yuma). It also was
reported at San Bernardino, 300 km northwest of
Arizona City. (Ref. 368.)

1872. May 17. Owens Valley, near Lone
Pine, Calif, Furniture in a house was violently dis-
turbed at Lone Pine, and one person was thrown
from his chair. (Ref. 56, 368.)

1873. Nowv. 23 (Nov. 22). Near Crescent City,
Del Norte County, Calif. All chimneys were
knocked down in the Smith River valley. Chimneys
also fell at Crescent City, and hardly a brick building
in the town escaped damage. Chimneys were dam-
aged in many places as far north as Port Orford,
Oreg., and east to Jacksonville, Oreg. Cracks in the
ground were observed on the trail from Crescent City
to Gasquet in Del Norte County. Felt south to San
Francisco and north to Portland, Oreg. (Ref. 38, 56,
368, 521.)

1875. Jan. 24. South of Janesville in Plumas
County, Calif. One chimney was downed at Janes-
ville, and stone walls sustained cracks at Susanville
(Lassen County). This shock awakened residents as
far south as Sacramento. (Ref. 56, 368.)

1875. Sept. 30. Near Eureka, Humboldt
County, Calif. At Eureka, most chimneys were
cracked and some were knocked down. Residents
of Weaverville in Trinity County were awakened.
(Ref. 368.)

1876. May 29. Freestone, Sonoma County,
Calif. At Freestone, some plaster was cracked and
bottles and crockery were overturned. (Ref. 368.)

1878. May 9 (May 8). Near Petrolia, Hum-
boldt County, Calif. At Petrolia, all chimneys in
the city were knocked down. The earthquake also
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triggered large landslides along the coast in southern
Humboldt County. (Ref. 368.)

1878. June 12 (June 11). Los Angeles, Calif.
This earthquake shook down plaster and broke glass-
ware at Los Angeles. Four distinct shocks occurred
on June 12. (Ref. 463.)

1879. Feb. 4. Visalia, Tulare County, Calif.
Two shocks occurred at Visalia, the second of which
was the strongest. The second shock, which was felt
over all the surrounding country, cracked walls and
overturned furniture. (Ref. 56, 463.)

1880. Dec. 19. San Bernardino, Calif. Walls
of the courthouse building were cracked from top to
bottom. Three shocks were reported at Los Angeles.
The main shock was felt south to San Diego. (Ref.
56, 463.)

1881. Feb. 2 (Feb. 1). North of Imusdale, San
Luis Obispo County, Calif. In Imusdale, at the
north end of Cholame Valley, several chimneys were
knocked down and an adobe storeroom and part of
an adobe barn collapsed. Large cracks extending
across the road were reported. (Ref. 56, 368.)

1881. Apr. 10. Southwest of Modesto, Stanis-
laus County, Calif. Minor damage to property was
reported from Hollister to Stockton. Chimneys were
damaged in the Modesto region. Felt from Greenville
(Plumas County) on the north to Visalia (Tulare
County) on the south. (Ref. 38, 56, 368.)

1882. Mar. 6. East of Hollister, San Benito
County, Calif. Windowpanes were broken at Sali-
nas, and crockery was broken at Hollister. The shock,
which was rather strong at Charleston and Merced,
was reported from San Francisco on the north to San
Luis Obispc on the south. Many aftershocks
occurred. (Ref. 38, 56, 368.)

1882. June 27. Santa Cruz area, Calif, Chim-
neys were overturned and windows were broken in
the Santa Cruz Mountains. The walls of several
buildings were cracked severely at San Jose, and
crockery and glassware were broken at San Fran-
cisco. Reports from towns along the coast between
Hollister and Petaluma (and as far east as Stockton)
state that this shock was the most severe since the
October 1868 earthquake. (Ref. 56, 463.)

1883. Mar. 30. Near Gilroy, Santa Clara
County, Calif. This earthquake knocked down chim-
neys at Old Gilroy and Sargents. Plaster fell in all
brick buildings at Hollister, and several large win-
dows were broken; slight damage was sustained at
Santa Cruz and Watsonville. At Gilray, 8 to 12 after-
shocks were reported, two of which were felt widely.
The main shock was felt from Sacramento south to
San Luis Obispo. (Ref. 38, 56, 368.)



EARTHQUAKES IN CALIFORNIA

1883. Sept. 5. Off the coast near Santa Bar-
bara, Calif. Plaster fell at Santa Barbara, and bot-
tles were overturned at Los Alamos. Felt along the
coast from Cayucos (near San Luis Obispo) south to
Wilmington (Los Angeles County). (Ref. 38, 56, 368.)

1884. Mar. 26 (Mar. 25). Near Santa Cruz,
Calif. Plaster fell, walls cracked, and windowpanes
broke at Santa Cruz. Similar effects were reported
at San Francisco. Felt along the coast from
Monterey north to Santa Rosa (Sonoma County).
(Ref. 56, 368.)

1885. Jan. 31 (Jan. 30). Near Susanville, Las-
sen County, Calif. Chimneys were damaged in the
Honey Lake Valley towns of Buntingville and Susan-
ville. Shocks were most severe near Janesville. Felt
north to Alturas (Modoc County), south to Sacra-
mento, and at a few towns in Nevada. More than 100
aftershocks were felt in the area to Feb. 8, 1885.
(Ref. 38, 56, 368.)

1885. Mar. 31 (Mar. 30). South of Hollister,
San Benito County, Calif. Chimneys were thrown
down at Mulberry, and plaster fell at Hollister.
Extensive fissures formed in the soft riverbanks at
the junction of the Pajaro and San Benito Rivers.
The shock was reported felt as far north as San
Rafael. One foreshock and three aftershocks were
felt at Hollister on Mar. 31. (Ref. 38, 56, 368.)

1885. Apr. 12 (Apr. 11). Southern San Benito
County, Calif. This earthquake threw down two
chimneys at Las Tablas, 48 km northwest of San
Luis Obispo. Slight damage was reported at
Monterey (where cracks in adobe walls were wid-
ened), Salinas, and San Luis Obispo. Felt north to
Marysville (Yuba County), south to Ventura, and east
to Keeler (Inyo County). Toppozada and Wong (ref.
612) have determined that this event was located
about 50 km northwest of the May 2, 1983, Coalinga
earthquake. Toppozada (1991, oral commun.) has also
determined that the April 2, 1885 earthquake was
located about 50 km southeast of its listed location
and was near the location of this April 12 event. (Ref.
38, 56, 368.)

1885. Aug. 1 (July 31). Near Cloverdale,
Sonoma County, Calif. A strong local earthquake
cracked walls in several buildings at Cloverdale. It
was not reported in nearby towns. (Ref. 38, 368.)

1886. Apr. 14 (Apr. 13). Inyo County, Calif.
This local earthquake broke considerable crockery
and dishes in Lida Valley on the California-Nevada
border. A dull, thunderlike noise preceded the shock.
(Ref. 54.)

1887. Dec. 3. Near Halfway House, Mendo-
cino County, Calif. At Halfway House, on the
road from Mendocino to Ukiah, chimneys were
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downed and a stove overturned. A chimney was
cracked at Christine, and clocks stopped at Ukiah.
(Ref. 56, 368.)

1888. Feb. 29. North of Petaluma, Sonoma
County, Calif. A sharp earthquake cracked the
walls of several buildings at Petaluma. Felt north to
Geyserville (Sonoma County) and south to San Fran-
cisco. (Ref. 38, 56, 368.)

1888. Apr. 14 (Apr. 13). Alturas, Modoc
County, Calif. The earthquake rang a school bell
and knocked down plaster at Alturas. It was reported
felt only at a few towns in the area. (Ref. 368.)

1888. Apr. 29 (Apr. 28). Near Cromberg, Plu-
mas County, Calif. Chimneys were downed at
Cromberg, at the north end of Mohawk Valley. Rock-
slides were reported north of Downieville on the
North Fork of the North Yuba River and in Rattle-
snake Canyon. South of Cromberg, walls of the court-
house were cracked at Nevada City, and tops of
chimneys were knocked off at Grass Valley. Felt from
San Francisco northeastward into Nevada. Many
aftershocks were felt during the night in the Down-
ieville area. (Ref. 38, 56, 368.)

1888. Nov. 18. San Francisco Bay area,
Calif. Several chimneys were overthrown at East
Oakland and Oakland, which lie at the southern
limit of the felt area. Felt from Napa south to San
Lorenzo. Two slight aftershocks were felt at Oak-
land. (Ref. 38, 56, 368.)

1889. Apr. 15 (Apr. 14). Near Santa Crusz,
Calif. This shock cracked plaster in several houses
in Santa Cruz. Felt from Corral de Tierra (Monterey
County) north to Martinez (Contra Costa County).
(Ref. 56, 368.)

1889. May 19. West of Antioch, Contra Costa
County, Calif. Many chimneys were demolished at
Antioch, and two small fissures formed on Main
Street. At Collinsville, one house was toppled and
chimneys were knocked down. Slight loss to property
also was reported at Lodi, Napa, Rio Vista, and San
Francisco. Felt north to Nevada City, south to Santa
Cruz, and east to Sonora (Tuolumne County). (Ref.
38, 368.)

1889. June 20 (June 19). North of Susanville,
Lassen County, Calif. The earthquake was most
severe in the Susanville-Willow Creek area, where
chimneys were thrown down, and the water in Eagle
Lake was muddied. As many as 75 aftershocks
occurred, 28 of which were felt within 2 hours of the
main event. Felt north to Alturas (Modoc County),
south to Sacramento, and east to Virginia City, Nev.
(Ref. 38, 56, 368.)

1889. July 31. San Francisco Bay area, Calif.
Chimneys were knocked down at Oakland and San
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Leandro, and a brick pier was cracked at the Chabot
Observatory in south Oakland. Felt from Salinas
(Monterey County) north to Healdsburg (Sonoma
County) and east to Modesto (Stanislaus County).
Aftershocks were reported felt at San Francisco. (Ref.
38, 56, 368.)

1889. Aug. 28 (Aug. 27). Near Pomona, Los
Angeles County, Calif. Windows and crockery were
cracked and broken at Pomona, where two distinct
shocks threw several people to the floor. Several
towns between Los Angeles and Ontario reported
minor damage, including fallen plaster and bottles
knocked from store shelves. Felt mainly over an east-
west area from San Jacinto in the east to Santa
Monica in the west. (Ref. 38, 56, 368.)

1890. Feb. 9. Northeast San Diego County,
Calif. It is inferred from the lack of reports of dam-
age that the epicenter was in the sparsely populated
region between Los Angeles and Yuma, Ariz. Win-
dows were broken at Pomona, and residents were
awakened, but little loss was reported in the region.
Telegraph dispatches from all towns along the South-
ern Pacific Line (from Pomona to Yuma) reported the
shock was of equal intensity at each town. A possible
foreshock on Feb. 6 was reported felt from San Ber-
nardino to San Diego. (Ref. 38, 56, 368.)

1890. Apr. 24. Near Corralitos, Santa Cruz
County, Calif. This severe earthquake caused exten-
sive loss of chimneys and some damage to brick and
frame buildings from San Juan Bautista to Green Val-
ley. Chimneys were knocked over at Watsonville and
Corralitos, and buildings were twisted on their foun-
dations at Corralitos. The San Andreas fault probably
ruptured in the area where it crosses the Pajaro River.
Fissures were reported on or near the fault, and a
railroad bridge across the Pajaro River (near the
fault) shifted about 5 m out of alignment. Aftershocks
occurred for many days. (Ref. 38, 56, 368.)

1890. July 26. Near Ferndale, Humboldt
County, Calif. A severe earthquake knocked down
chimneys at Grizzly Bluff (near Ferndale) and at the
Walker residence (near Petrolia). Although strong at
Eureka and Mendocino City, the shock caused little
or no damage. A spring at the Walker “place” that
had stopped flowing 3 days before the shock became
murky and flowed at a faster rate than before. An
aftershock at 16 00 UTC was reported at Ferndale,
Hydesville, and Rohnerville. The main shock was
reported from Crescent City and Sisson (Mt. Shasta
City) in the north to Petaluma (Sonoma County) in
the south. (Ref. 38, 56, 368.)

1891. Jan. 2. Near San Jose, Santa Clara
County, Calif. At Mount Hamilton, several large
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pieces of plaster were dislodged and ceilings cracked.
Plaster was knocked to the floor at Santa Cruz, and
windows were broken at San Jose. Although this
earthquake was strong at Gilroy, little or no damage
was reported. Felt to Vallgjo in the north, Monterey in
the south, and Merced in the east. (Ref. 38, 56, 368.)

1891. Oct. 12 (Oct. 11). Near Napa, Calif. In
Napa and Sonoma, many chimneys were overthrown
and several brick buildings were cracked and thrown
out of plumb. Not one house in Sonoma Valley
escaped damage of some kind. A foreshock was felt at
Napa and Sonoma at 05 15 UTC, and many after-
shocks were observed. The main shock was felt north
to Lakeport and Colusa and south to Salinas. (Ref.
38, 56, 368.)

1892. Feb. 24 (Feb. 23). California-Mexico
border area. At the old Carrizo station in San Diego
County, all adobe buildings were destroyed. In Para-
dise Valley, a church and schoolhouse built on stilts
were knocked down and demolished; chimneys and
plaster were broken in San Diego. Ground fissures
were reported at McCain Valley and Jewel Valley;
rockslides were observed between Campo and Carrizo
and at Dulzura and Jewel Valley.

About 155 tremors were felt at Campo during the
12 hours following the main shock, and aftershocks
continued there every few days into April 1892.
Observers reported that 135 aftershocks were felt as
far away as National City, on San Diego Bay. Felt
north along the coast to Santa Barbara, east to
Yuma, Ariz., and south to San Quintin, Baja Califor-
nia. One report stated that the tremor was felt at
Visalia, Tulare County, about 700 km north of San
Quintin. (Ref. 38, 56, 368, 521.)

1892. Apr. 19. Near Vacaville, Solano County,
Calif. This earthquake caused severe damage at
Allendale, Dixon, Vacaville, and Winters. Property
loss was estimated at $225,000, and one fatality was
reported.

At Allendale, between Vacaville and Winters, sev-
eral buildings in the area collapsed, shifted off their
foundations, or were wrenched apart. Ground fis-
sures formed near Allendale, which suggests possible
faulting. At Vacaville, almost all brick structures
were destroyed, many frame buildings were
impaired, and chimneys were twisted or knocked to
the ground. Similar damage was reported from Win-
ters (Yolo County). Although damage in general was
less serious in Dixon, many school buildings were
almost ruined. MM intensity VIII or higher was
observed over an area of 1,100 km2. Felt north to
Redding, east to Virginia City, Nev, and south to
Salinas and Fresno. (Ref. 38, 56, 368, 533, 599.)









EARTHQUAKES IN CALIFORNIA

and the other near Pleasanton. Felt north to Napa,
south to San Luis Obispo, and east to Merced and
beyond. (Ref. 56, 368.)

1899. July 22, 00 46 UTC (July 21). West of
Squirrel Inn, San Bernardino County, Calif.
This foreshock to the earthquake at 20 32 UTC (see
below) knocked off tops of chimneys at Squirrel Inn.
Landslides were reported in the Cajon Pass area.
Felt north to Barstow, west to Santa Monica (Los
Angeles County), and south to San Diego. (Ref. 368.)

1899. July 22, 20 32 UTC. Lytle Creek Can-
yon, San Bernardino County, Calif. North of
San Bernardino, in Lytle Creek Canyon, one old
adobe house was knocked down. Streams greatly
increased their flow of water in the mountains
north of Cucamonga and San Bernardino, and
extensive landslides were observed. This severe
earthquake caused loss to property from Anaheim
to Barstow. Felt north to Barstow, west to Ventura,
and south to San Diego. Nine aftershocks were felt
in the San Bernardino area. Magnitude 5.6 Mg
ELL (Ref. 38, 56, 368, 521.)

1899. Oct. 13 (Oct. 12). Near Santa Rosa,
Sonoma County, Calif. This earthquake toppled
some chimneys and knocked plaster from walls in
Santa Rosa. It was felt only to Petaluma, about 23
km south of Santa Rosa. Aftershocks were reported
in the area. (Ref. 38, 368.)

1899. Dec. 25. Hemet-San Jacinto, Riverside
County, Calif. Property damage from this earth-
quake was most severe at Hemet and San Jacinto,
west of Palm Springs. Six people were killed by fall-
ing adobe walls at Saboba, a few kilometers east of
San Jacinto. The estimated property loss of about
$50,000 appears to be low.

Only two chimneys remained standing in Hemet,
where brick buildings partly collapsed and wood-
frame buildings shifted off their foundations. A
ground fissure about 46 m long extended under a
house near Hemet; the house was wrenched and
twisted severely. The fissure may have been surface
rupture in the San Jacinto fault zone. Many brick
buildings were partly wrecked at San Jacinto. At
Riverside, chimneys were overthrown, and brick
buildings were cracked. This severe shock was felt
north to Bakersfield (Kern County), south to
Jacumba (San Diego County), and northeast to Nee-
dles (San Bernardino County). It also was reported
felt at Seligman, Ariz. Many aftershocks occurred on
Dec. 25 and 26. Magnitude 6.6 My, DMG. (Ref. 38,
56, 368, 384.)

1901. Mar. 3 (Mar. 2). Near Parkfield,
Monterey County, Calif. Chimneys were toppled
at Bradley, Echo Valley, Parkfield, Slacks Canyon,
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Stone Canyon, and Warthan Canyon. At Parkfield,
three houses were twisted out of shape and one was
almost wrecked. Slight loss to property also was
incurred at Adelaida, El Monte, Estrella, Monterey,
Paso Robles, and San Miguel. Ground cracks as
much as several meters in length and 15-30 cm in
width and vertical displacement of about 30 cm were
observed in Stone Canyon. Felt from San Francisco
on the north to San Luis Obispo on the south and
Porterville (Tulare County) on the east. Magnitude
5.8 My, DMG. (Ref. 38, 56, 381.)

1902. May 19. South of Elmira, Solano
County, Calif. Almost all chimneys fell at Elmira,
and every flue was out of line; a few chimneys top-
pled at Vacaville, where many brick buildings were
cracked badly. Only slight damage occurred at Fair-
field, Nevada City, and Suisun City. Felt north to
Colusa, south to San Francisco, and east to Ione
(Amador County) and beyond. (Ref. 38, 56, 381.)

1902. July 28 (July 27). Near Los Alamos,
Santa Barbara County, Calif. At Los Alamos,
store buildings were damaged, chimneys were bro-
ken, and walls were cracked. Two tanks, each con-
taining about 3,000 barrels of oil, were destroyed on
the property of the Western Union Oil Company. An
adobe house at the Orena Ranch, a few kilometers
south of Lompoc, was affected severely and later
destroyed by the July 31 aftershock. At Lompoc,
chimneys toppled, one brick building was ruined,
and pipelines were broken; at Santa Maria, several
chimneys fell from buildings. Felt along the coast
from San Luis Obispo to Ventura. Many aftershocks
occurred. (Ref. 38, 56, 381.)

1902. July 31; Aug. 1 (July 31). Near Los Ala-
mos, Santa Barbara County, Calif. Two strong
earthquakes affected Los Alamos and environs, and
many slight shocks were felt during the day. The two
events are described together because the effects for
each cannot be separated. These earthquakes “com-
pleted the ruin” begun on July 28. All houses were
damaged at Los Alamos, and not one chimney was
left upright. The main effects were confined to an
area about 24 km long and 6 km wide. Fissures
formed in the ground, landslides occurred, and water
began flowing in a formerly dry streambed. The
shocks were felt along the coast from Cayucos (San
Luis Obispo County) to Oxnard (Ventura County).
(Ref. 38, 56, 380, 381.)

1902. Dec. 12. Near Los Alamos, Santa Bar-
bara County, Calif. At Santa Maria, plaster fell in
many houses and walls of a brick school were
cracked. Dishes and glassware were thrown from
shelves at Los Alamos. (Ref. 38, 56, 380.)
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1903. June 11. Near San Jose, Santa Clara
County, Calif. One chimney fell, other chimneys
lost their tops, and a brick wall was downed at San
Jose. A few chimneys also toppled at Hayward, Liv-
ermore, Santa Cruz, and Watsonville. Felt north to
Fort Ross (Sonoma County) and south to King City
(Monterey County). Because an earthquake also was
reported at San Luis Obispo, it is possible that there
were two different events. Magnitude 5.4 Mg ELL.
(Ref. 38, 56, 381, 521.)

1903. July 24. Near Willows, Glenn County,
Calif. At Willows, plaster fell from many buildings
and several brick walls were cracked. Felt from Sac-
ramento north to Greenville (Plumas County) and
from Willows east to Nevada City (Yuba County).
(Ref. 38, 56.)

1903. Aug. 3 (Aug. 2). Near San Jose, Santa
Clara County, Calif. Few large buildings in San
Jose were left undamaged, and many were damaged
severely. Scores of chimneys were shaken down;
brickwork on many of the larger buildings was
ruined; and stone trimmings fell to the streets. At
Evergreen, a few kilometers southwest of San Jose,
one house was shifted on its foundation, and another
house lost its chimney. Chimneys were broken to the
roofline in Santa Clara. Only slight loss to property
was reported at Edenvale, Mount Hamilton, Oak-
land, San Francisco, Santa Cruz, and Stockton. Felt
from Guerneville on the north to Jamesburg on the
south to Stockton on the east. Magnitude 5.3 Mg
ELL. (Ref. 38, 381, 521.)

1903. Dec. 25. Los Angeles, Calif., region. Plas-
ter and bricks were knocked down in Los Angeles, and
bottles were thrown to the floor in a drug store. The
shock also was reported at Pasadena, Riverside, San
Bernardino, and Sierra Madre. (Ref. 38, 56.)

1905. July 15. Near San Bernardino, Calif. No
damage could be documented for this earthquake. The
intensity listed was taken from ref. 56. (Ref. 56, 380.)

1905. Sept. 3 (Sept. 2). Los Angeles, Calif.,
region. Plaster fell in the "Baker block” of Los
Angeles, and a heavy bookcase was overturned in the
City Hall. (Ref. 56, 380.)

1905. Dec. 23. Bakersfield, Kern County,
Calif. Wide cracks formed in buildings in Bakers-
field, and large quantities of plaster fell as a result of
this strong local earthquake. Objects were thrown
from shelves. Two small foreshocks occurred. (Ref.
38, 56, 380.)

1906. Apr. 18. Near San Francisco, Calif.
This earthquake is one of the most devastating in the
history of California. The earthquake and resulting
fires caused an estimated 3,000 deaths and $524
million in property loss. Damage in San Francisco
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resulting only from the earthquake was estimated at
$20 million; outside the city, it was estimated at $4
million. The sensible duration of the shaking in San
Francisco was about 1 minute.

The earthquake damaged buildings and structures
in all parts of the city and county of San Francisco,
although over much of the area, the damage was
moderate in amount and character. Most chimneys
toppled or were badly broken. In the business dis-
trict, which was built on ground made by filling in
the cove of Yerba Buena, pavements were buckled,
arched, and fissured; brick and frame houses of ordi-
nary construction were damaged extensively or
destroyed; sewers and water mains were broken; and
streetcar tracks were bent into wavelike forms.

On or near the San Andreas fault, buildings were
destroyed (one was torn apart), and trees were
knocked to the ground. The surface of the ground
was torn and heaved into furrow-like ridges. Roads
crossing the faultline were impassable, and pipelines
were broken. One pipeline that carried water from
San Andreas Lake to San Francisco was broken,
shutting off the water supply to the city. The fires
that ignited soon after the onset of the earthquake
quickly raged through the city because of the lack of
water to control them. They destroyed a large part of
San Francisco and intensified the loss at Fort Bragg
and Santa Rosa.

This earthquake caused the most lengthy rupture
of a fault that has been observed in the contiguous
United States. The displacement of the San Andreas
Fault was observed over a distance of 300 km from
San Juan Bautista to Point Arena, where it passes
out to sea. Additional displacement was observed far-
ther north at Shelter Cove in Humbolt County, and,
assuming the rupture was continuous, the total
length of rupture would extend to 430 km. The larg-
est horizontal displacement—6.4 m-—occurred near
Point Reyes Station in Marin County.

In areas where dislocation of fences and roads indi-
cated the amount of ground movement, motions of 3
to 4.5 m were common. Near Point Arena, in Mendo-
cino County, a fence and a row of trees were dis-
placed almost 5 m. At Wright's Station, in Santa
Clara County, a lateral displacement of 1.4 m was
observed. Vertical displacement of as much as 0.9 m
was observed near Fort Ross in Sonoma County. Ver-
tical displacement was not detected toward the south
end of the fault. :

Although Santa Rosa lies about 30 km from the
San Andreas fault, damage to property was severe,
and 50 people were killed. The earthquake also was
severe in the Los Banos area of the western San
Joaquin Valley, where the MM intensity more than
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1909. Oct. 29 (Oct. 28). Near Scotia, Hum-
boldt County, Calif. The most serious loss of prop-
erty, estimated at $100,000, occurred in the Fortuna-
Rohnerville area. All chimneys were toppled at
Rohnerville, and concrete construction was wrecked.
At Upper Mattole, about 40 km south of Rohnerville,
most chimneys were wrecked. At Rio Dell, every
chimney was downed, houses moved on foundations,
and water pipes were broken. At Eureka, Fortuna,
Ferndale, and Scotia, a few buildings were damaged,
and many chimneys were leveled. Felt north to Gold
Beach and Grants Pass, Oreg., south to Point Arena,
and east to Chico and Nevada City. It also was
observed onboard a ship at sea, 40 km southwest of
Cape Mendocino. Aftershocks continued for weeks.
Magnitude 6+ Mg CFR, 5.8 Mg ELL. (Ref. 38, 56,
381, 521, 523.)

1910. Mar. 11 (Mar. 10). Near Watsonville,
Santa Cruz County, Calif. Plaster fell at Santa
Cruz; a marble slab was knocked out of the wall; and
windows were broken. Windows and crockery broke
at Watsonville. The intensity was about the same
down the Pajaro Valley to Monterey Bay; aftershocks
were felt over that area also. Felt north to Santa
Rosa (Sonoma County), south to Priest Valley
(Monterey County), and east to Modesto (Stanislaus
County). Magnitude 5.5 My, DMG. (Ref. 38, 56, 381.)

1910. May 6. Near Bishop, Inyo County, Calif.
This earthquake generated rockslides in Owens River
Valley and Rock Creek Canyon, northwest of Bishop,
and overturned shelves at Bishop. New cracks opened
in a building at Visalia, about 130 km southwest of
the epicenter in Tulare County. The event was felt
east into Nevada, northwest to Sacramento, and south
to Bakersfield (Kern County). The felt area was simi-
lar to that of the shock on Sept. 30, 1889, southwest of
Bishop. (Ref. 56, 324, 381.)

1910. May 15. Lake Elsinore region, River-
side County, Calif. Chimneys were shaken down at
Corona, Riverside, and Temescal. At Wildomar,
bricks fell from chimneys and rocks rolled down the
hillside. At Beaumont, a concrete-block building was
cracked and plate-glass windows were broken. Felt
from Barstow on the north to San Diego on the south
and from Redondo Beach on the west to Palm
Springs on the east. Moderate foreshocks occurred
on Apr. 11 (07 57 UTC) and May 13 (06 20 UTC);
slight aftershocks occurred on May 15 (20 57 UTC)
and May 22 (04 15 UTC). Magnitude 6.0 My, DMG,
5.5 Mg ELL. (Ref. 38, 56, 381, 521.)

1910. Dec. 31. East of Salinas in San Benito
County, Calif. The earthquake was reported to be
the “heaviest since 1906” at Salinas, where a water
main and dishes were broken. The shock was “hard”
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at Hollister but caused little damage. It also was
reported in Sonoma County, about 220 km to the
north. (Ref. 38, 56, 324.)

1911. Mar. 11. Near Hollister, San Benito
County, Calif. At Hollister, chimneys and windows
were damaged, plaster cracked, and objects were
thrown from walls. Effects of the earthquake were
light at Salinas (Monterey County) and Campbell,
Los Gatos, and San Jose (Santa Clara County). (Ref.
38, 56, 324.)

1911. July 1. Near Coyote, Santa Clara
County, Calif. This earthquake destroyed chimneys
and cracked brick walls at Gilroy, Los Gatos, Morgan
Hill, San Jose, Santa Clara, and other nearby towns.
One three-story brick building at Mount Hamilton
(Lick Observatory) was damaged so severely it had to
be rebuilt, and chimneys on several houses were
damaged. Near Coyote, three 7.5-m-high water
tanks were knocked down. Slight damage to some
buildings was reported at San Francisco. The shock
was observed north to Woodland (Yolo County) and
south to San Ardo (Monterey County). Isolated
reports of this shock were received from as far east
as Reno and Carson City, Nev. Several light after-
shocks were felt through December 1911. Magnitude
6.2 My, DMG, 6.6 Mg CFR, 6.5 Mg ELL. (Ref. 38,
56, 258, 381, 521.)

1911. Aug. 11. Near San dJacinto, Riverside
Counuy, Calif. A few walls sustained cracks and
crockery was broken at San Jacinto. The shock was
sharp at Redlands and San Bernardino but was
slight at Los Angeles. A light foreshock occurred on
Aug. 11 at 18 20 UTC. (Ref. 56, 380.)

1912. Jan. 5 (Jan. 4). Near Bishop, Inyo
County, Calif. Breakable goods and merchandise
were damaged in some stores at Bishop, and loose
articles were knocked to the floor. The shock also was
reported at Bakersfield, Fresno, and Visalia, and one
doubtful report was received from Blair, Nev. (Ref.
56, 324.)

1912. Dec. 14. Southeast of Oxnard, Ventura
County, Calif. Two sharp earthquakes overturned
desks at the Ocean View School and wrecked two
nearby barns. The tremors were “very marked in the
country districts.” (Ref. 38, 56.)

1914. Nov. 9 (Nov. 8). Santa Clara County,
Calif. Near Laurel (Santa Cruz County), two chim-
neys were knocked down and articles were thrown
from shelves. North of Laurel, two water pipes were
broken at the Montezuma School. Six chimneys and
several windowpanes were cracked at Los Gatos, and
small amounts of plaster fell to the floor. Felt from
Santa Rosa on the north to San Joaquin Valley on
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the east and to Soledad (Monterey County) on the
south. (Ref. 38, 324, 381, 414.)

1915. Jan. 12 (Jan. 11). Near Los Alamos,
Santa Barbara County, Calif. Some chimneys were
shaken down at Los Alamos; almost every chimney
was damaged to some extent; and water pipes were
pulled apart at their unions. Chimneys also were
downed at Careaga, Santa Ynez, and at several
ranches in Santa Barbara County. Brick buildings
were damaged at Lompoc, about 20 km southwest of
Los Alamos. In the epicentral area, cracks formed in
the alluvial soil and many small landslides occurred.
Felt north to San Jose, east to Bakersfield, and
southeast along the coast to Los Angeles. Many after-
shocks occurred for about a month. (Ref. 38, 56, 381.)

1915. Feb. 22. Near Whitmore, Shasta
County, Calif. A highly localized shock in the moun-
tains near Whitmore, northwest of Lassen Peak,
caused severe dislocation of the ground at a ranch
about 30 km from the foot of Lassen Peak. The earth
cracked near the ranch, and fissures formed at points
along the road leading to the ranch. Water spurted
from the ground in many places; bubbling springs
formed; and a barn sagged where the earth sank
beneath its foundation. Other unusual phenomena
also were reported. This event may have been a land-
slide because it was not recorded on seismographs at
Berkeley. (Ref. 38, 56, 324, 381.)

1915. June 23, 03 59 and 04 56 UTC (June
22). North of Calexico, Imperial Valley, Calif.
Two destructive earthquakes wrecked buildings,
overturned chimneys, and knocked down walls in the
Calexico—El Centro area. The second shock, which
was as strong as the first, completed the destruction
of the buildings that already were weakened. This
shock killed six people in Mexicali, Mexico. A fore-
shock occurred at 03 40 UTC.

The area of heaviest property damage extended
from Mexicali north to Calexico, El Centro, and
Heber, where almost every brick and adebe building
was damaged. Property loss, estimated at $900,000
for both Mexico and the United States, was due as
much to the poor quality of construction as to the
intensity of the earthquake. Damage at El Centro,
the largest city in the Imperial Valley at this time,
was estimated at $600,000. Property damage in Cal-
exico, Heber, and Mexicali was almost as severe, but
the rebuilding cost was less because the towns were
much smaller than El Centro.

A few cracks formed in the alluvium parallel to the
levees in the Imperial Valley, but the irrigation
ditches were damaged only slightly, if at all. Many
unstable banks of the Alamo and New Rivers slid
into the water; cracks formed in the marshy bed of
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the New River northwest of El Centro. Residents
about 25 km north of the mud volcanoes, which are
west of Laguna de los Volcanes, Mexico (about 40 km
south of Calexico), reported that columns of steam
were seen rising from the vents for several days fol-
lowing the earthquakes and that occasional explo-
sions were heard from that direction.

A foreshock occurred about 20 minutes before the
first shock, and several aftershocks occurred through
August 1915. The main earthquakes were felt north
to Los Angeles and San Bernardino, east to Parker
and Yuma, Ariz., and south at least to Ensenada,
Mexico, and probably farther. Magnitude 5.6 My,
DMG (both earthquakes), 6.0 Mg ELL (03 59), 5.9 Mg
ELL (04 56). (Ref. 38, 381, 383, 521.)

1915. Oct. 8 (Oct. 7). Near Piedmont,
Alameda County, Calif. This sharp earthquake
knocked down a few chimneys at Piedmont, and win-
dows were broken. A small amount of plaster fell on
the campus at Berkeley. Felt from Sebastopol,
Sonoma County, to Santa Clara. Three aftershocks
were reported. (Ref. 38, 56, 324, 442.)

1915. Nov. 21 (Nov. 20). Baja California,
Mexico. A major earthquake left large cracks in a
levee at Laguna de los Volcanes, Mexico, an uninhab-
ited area about 40 km south of Calexico, Calif. Two
hunters near Laguna de los Volcanes, Mexico,
reported that a column of steam shot up about
180-200 m high and was followed by a column of
black mud that reached about the same height. This
column alternated between steam and mud for about
1 hour. The observers, although on level ground, had
trouble standing during the earthquake. Cracks
were observed on both sides of the New River for a
distance of about 3 km. Felt only slightly at Los
Angeles, but felt strongly at Calexico and San Diego
and at Yuma, Ariz. Magnitude 7.1 Mg ABE, 6.8 my,
ABE. (Ref. 38, 258, 492.)

1915. Dec. 31. Off coast of Humboldt County,
Calif. Felt inland only slightly at Eureka and
Shively. Magnitude 6.5 Mg ELL, 6.5 Mg GR (Ref. 56,
258, 521.)

1916. July 5 (July 4). Near Ferndale, Hum-
boldt County, Calif. About 3 km west of Ferndale,
two chimneys were cracked, and a woodpile was
overturned. One plate-glass window at Ferndale was

broken, and vases were thrown from shelves. (Ref.
38, 56, 324.)

1916. Aug. 6. Near Paicines, San Benito
County, Calif. Chimneys on a hotel at Paicines were
destroyed; damage was slight at Hollister. Huge boul-
ders rolled onto the highway at Chittenden Pass in
Santa Cruz County. Felt to San Francisco on the
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north, Monterey on the west, and Paso Robles on the
south. (Ref. 38, 56, 324, 381.)

1916. Oct. 23, 02 44 UTC (Oct. 22). Near
Lebec, Kern County, Calif. The epicentral area of
this earthquake was sparsely populated, and so
intensity information was meager. In San Emigdio
Canyon (Kern County), the top one-third of a large
rock chimney was knocked off, and many rocks rolled
off nearby mountains. Near Frazier Mountain (Ven-
tura County), about 10 km southwest of Tejon Pass, a
crack opened in the ground; on the Snedden Ranch
in Lockwood Valley, an adobe house was cracked so
severely that it could not be repaired. On the north
side of Lockwood Valley, at the Frazier Borax mine,
the shock detached the porch from a frame house. On
Alamo Mountain, about 18 km southwest of Tejon
Pass, limbs fell from pine trees and rocks fell from
the canyon walls at several places. Near Gorman, a
crack several meters in length and a few centimeters
in width formed in the cement surface of the high-
way. Cracks also were reported in the highway at
Bailey's Patrol Station, northwest of Quail Lake.

A strong aftershock was observed in the area 10
minutes later, and several lighter aftershocks were
reported. @ The main earthquake was felt from
Shafter (Kern County) on the north to Los Angeles
on the south and from Roosevelt (Los Angeles
County) on the east to Los Olivos (Santa Barbara
County) on the west. Isolated felt reports, however,
were received from such distant points as Fresno and
San Diego. Magnitude 5.5 Mg GR, 5.2 My, DMG.
(Ref. 38, 56, 258, 534.)

1916. Dec. 1. Near Avila, San Luis Obispo
County, Calif. Some smokestacks toppled at the
Union Oil Company refinery buildings in Avila. Plas-
ter fell in several houses; much glass was broken;
and merchandise fell from shelves. In Dairy Canyon,
about 3 km north of Avila, a landslide covered the
railroad tracks. One brick fell from a building in San
Luis Obispo. Water in the San Luis Obispo Bay was
disturbed. The shock was “severe” at Port San Luis
but was slight to the southeast, at Santa Maria
(Santa Barbara County). (Ref. 38, 56, 324.)

1917. May 28 (May 27). Imperial Valley, near
Holtville, Calif. Walls were cracked at Brawley, and
residents were panic stricken. Felt in Imperial, Riv-
erside, and San Diego Counties and probably into
northern Mexico. (Ref. 56, 380.)

1917. July 6. Owens Valley, Inyo County,
Calif. This earthquake caused a break about 30.5 m
long in the flume of the Los Angeles aqueduct south
of Owens Lake. Chimneys cracked in the area, and
rocks rolled down the mountain. Nine shocks
occurred from July 7 to 9. The shock was reported
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from Little Lake in the south to a point 18 km north-
west of Independence in the north. (Ref. 38, 56, 324.)

1917. July 9. Lopez Canyon, San Luis
Obispo County, Calif. Chimneys cracked and rocks
rolled down the hillsides in Lopez Canyon, near San
Luis Obispo. Four foreshocks and three aftershocks
were felt in the area from July 7 at 20 57 UTC to
July 10 at 00 45 UTC. (Ref. 38, 56, 324.)

1918. Mar. 12. Downieville, Sierra County,
Calif. Chimneys were knocked over at Downieville.
This sharp shock was reported only in Sierra County.
An aftershock was reported 2 hours later. (Ref. 38,
56, 272, 324.)

1918. Apr. 21. Near San Jacinto, Riverside
County, Calif. Major damage occurred in San
Jacinto, about 120 km southeast of Los Angeles and
at Hemet, about 3 km south of San Jacinto. Several
residents were injured, and one was killed. An earth-
quake of similar intensity occurred in the same area
on December 25, 1899.

In the business section of San Jacinto, a town of
about 1,000 population, only one new concrete build-
ing and one frame building remained standing after
the earthquake. Most of the ruined buildings were of
poor construction, however. Property damage at
Hemet was not as severe as in San Jacinto. No build-
ings were wrecked, and no buildings of good con-
struction were damaged seriously. Total property loss
in the two towns was estimated at $200,000.

Light damage to structures occurred in several
towns within a 160-km radius of San Jacinto. Con-
crete irrigation canals were broken in several places
in the Hemet—San Jacinto area.

Many lengthwise cracks were observed in the high-
way between San Jacinto and Hemet, but cracks
were not observed at the sides of this highway.
About 1.5 km from the center of San Jacinto, the
concrete highway was buckled, and a section about 1
m wide was torn up. Cracks in the ground were
noted in four areas, but all were believed to be due to
the shaking, not to the surface rupture along the San
Jacinto fault. Many small sand craters were
observed on a farm about 1.5 km northwest of San
Jacinto. Felt from Taft (Kern County) in the north
along the coast to San Diego (and probably into Mex-
ico) and from Needles (San Bernardino County) in
the east, south to Yuma, Ariz. Many aftershocks
occurred, including a strong tremor on June 6, 1918.
Two moderate shocks on Apr. 22 (16 07 and 16 14
UTC) shook down loose bricks and tottering walls in
Hemet and San Jacinto. Magnitude 6.9 Mg ELL, 6.6
M, DMG (Ref. 38, 56, 258, 381, 384, 521, 533, 599.)
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sustained cracks. Felt along the coast of Santa Bar-
bara and San Luis Obispo Counties. Several after-
shocks were reported at Los Alamos. Magnitude 4.8
My JON. (Ref. 259, 292.)

1934. Dec. 30. Baja California, Mexico.
Bridges were damaged, railroad tracks were twisted,
and adobe houses were wrecked in the epicentral

region in the Laguna Salada district south of Calex-
ico. The strong shock cracked chimneys, walls, and
windows in several California towns in the Imperial
Valley. Many aftershocks occurred. Magnitude 6.7
M, JON. (Ref. 7, 38, 258.)

1934. Dec. 31. Baja California, Mexico. This
earthquake was stronger than that of Dec. 30, 1934,
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and its epicenter was in the same general area. In
the epicentral region, irrigation ditches were dam-
aged, roads were buckled, and crevices opened in the
ground. The shock was felt strongly throughout the
Imperial Valley in southern California. At Calipa-
tria, chimneys and walls were thrown down and win-
dows were broken, and at Gadsden, Ariz,
considerable damage to brick and masonry was
reported. Slight damage occurred at several towns in
California and western Arizona. The earthquake
also was felt slightly at Las Vegas, Nev. Magnitude
7.1 Mg CFR, 7.0 Mg GR. (Ref. 7, 38, 258.)

1937. Mar. 8. San Francisco Bay region,
Calif. An earthquake caused minor damage at
Albany, Berkeley, El Cerrito, Elmhurst, and Oakland.
Damage was heaviest in north Berkeley, where one
poorly built house was condemned; several chimneys
fell and many were twisted and cracked; walls were
cracked; and plaster fell from walls. Felt north to
Santa Rosa (Sonoma County) and south to Aptos
(Santa Cruz County). (Ref. 10, 259, 324.)

1937. Mar. 25. Terwilliger Valley, San Diego
County, Calif. This earthquake caused less damage
than might have been expected because its origin
was in a mountainous district having few residents
within about 50 km. Slight to moderate damage to
chimneys, windows, plaster, or walls was reported
from Anza, Garnet, Hemet, Keen Camp, Palm
Springs, Ramona, and Warner Springs. Felt over
most of southern California. Magnitude 6.0 Mg CFR,
6.0 Mg GR, 5.9 My, ELL. (Ref. 11, 259, 292, 545.)

1938. Feb. 12. Near Santa Cruz, Calif. One
chimney toppled, and chimneys and windows
cracked at Santa Cruz; plaster fell at Coyote and
Morgan Hill. Felt north to San Rafael (Marin
County) and south to Big Sur (Monterey County).
(Ref. 11, 259, 324.)

1938. Aug. 31 (Aug. 30). Near Long Beach,
Los Angeles County, Calif. A heavy china cabinet
was overturned at Keystone (6 km north of Wilming-
ton); beds were displaced about 20 cm; and cracks
formed in plaster. Cracks also formed in walls from
top to bottom. Merchandise was knocked from
shelves in stores and dishes were knocked to the
floor at Long Beach and Huntington Beach. Felt
along the coast between Santa Monica and Laguna
Beach and inland to Mount Wilson. Several after-
shocks occurred. (Ref. 11, 259, 292.)

1938. Sept. 12 (Sept. 11). South of Pepper-
wood, Humboldt County, Calif. One chimney fell
at Pepperwood, and chimneys were cracked or
twisted at Eel Rock and Ferndale. In the Redwoods,
the ground was covered with branches fallen from
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trees. Felt along the coast north to Brookings, Oreg.,
east to Forbestown, Calif. (Butte County), and south
to Elk, Calif. (Mendocino County). (Ref. 11, 259, 324.)

1938. Nov. 15. Near Talmage, Mendocino
County, Calif. The heaviest reported damage
occurred at Talmage, where one chimney fell and oth-
ers were cracked. Some walls of buildings were
cracked at Potter Valley. Felt generally in Lake, Men-
docino, and Sonoma Counties. (Ref. 11, 259, 324.)

1938. Dec. 1. Alameda County, north of San
Jose, Calif. Some chimneys were cracked at San
Jose, and plaster cracked at Saratoga. Felt slightly at
a few other towns in the area. (Ref. 11, 324.)

1938. Deec. 3, 17 42 UTC. Inyo County, north-
west of Bishop, Calif. West of Bishop, a large boul-
der crashed into a house and caused much damage.
Other slides in the mountains reportedly occurred
nearby. In the Owens River Gorge, buildings and
pipelines were damaged by loosened rocks that cas-
caded down the mountains. Felt from Stockton (San
Joaquin County), south to Bakersfield, and east into
western Nevada. (Ref. 11, 292.)

1939. June 24. Southwest of Hollister, San
Benito County, Calif. About 14 km southwest of
Hollister, structural damage was sustained at the
Mano ranch and the Orhwall ranch. Several chim-
neys fell or were twisted at the rooflines; many adobe
walls were severely cracked; and several cracks in
the ground were observed. The highway also was
cracked in several places. At the San Benito Winery,
chimneys were toppled and damage was consider-
able. Felt along the coast as far north as Half Moon
Bay (San Mateo County), south to Nipomo (San Luis
Obispo County), and inland to Tranquillity (Fresno
County). (Ref. 12, 259, 324, 381.)

1939. Dec. 27. Near Long Beach, Los Angeles
County, Calif. Moderate damage to property
occurred at Huntington Beach and Long Beach. At
Long Beach, several street lights were broken, a fire-
place was shaken down, and chandeliers in stores
were knocked from ceilings to the floor. At Hunting-
ton Beach, floors buckled in one house, and plaster
fell from walls. Felt along the coast from Newport
Beach north to Venice, inland to Altadena and San
Bernardino, and southeast to Palm Springs. (Ref. 12,
292, 324.)

1939. Dec. 28. Near Cholame, San Luis
Obispo County, Calif. Slight damage occurred at
San Lucas, where dishes were broken and plaster
was cracked. The general limits of the felt area
extended from Santa Cruz south along the coast to
Point Arguello and inland to Hollister, Lost Hills,
and Fresno. (Ref. 12, 324.)
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1941. Oct. 22, 06 57 UTC (Oct. 21). Near
Gardena, Los Angeles County, Calif. Property
damage generally was confined to an area that
included Compton, Hynes, Moneta, Gardena, Los
Angeles, and the West Dominguez Oil Field, east of
Gardena. Widespread minor damage—mainly
cracked walls, fallen plaster, and broken windows
and dishes—occurred at Gardena and Compton. At
Keystone (6 km north of Wilmington), chimneys
were twisted, plaster and dishes were broken, and
walls were cracked; at Moneta, the east and west
fire walls on one brick building were knocked down.
Felt along the coast from Montalvo (Ventura
County) on the north to Newport Beach on the
south and inland to Riverside and San Bernardino
Counties. (Ref. 14, 259, 292.)

1941. Oct. 22, 10 32 UTC. Near Gardena, Los
Angeles County, Calif. This slight aftershock of
the earthquake described above (06 57 UTC) cracked
chimneys, walls, and plaster at Hondo. At Gardena
and Pacific Palisades, the shock cracked plaster and
overturned small objects. It also was observed by
residents in a few other towns in the area. (Ref. 14,
259, 292.)

1941. Nov. 14. Near Gardena, Los Angeles
County, Calif. This strong earthquake caused prop-
erty damage estimated at $1.1 million in the Gar-
dena-Torrance area. No deaths or injuries were
reported, perhaps because the earthquake occurred a
little after midnight (local time) when most residents
were at home sleeping. In nearby oil fields, two tanks
were demolished, two were buckled, and a pipeline
was broken.

Damage was most severe in Torrance, where
hardly a building escaped damage. Two schools sus-
tained heavy structural damage, and one was
condemned; the fire station was abandoned because
of heavy damage. The shock also moved several
houses off their foundations. About 50 percent of all
brick chimneys and fireplaces either were twisted,
broken loose, or thrown down.

Severe damage also occurred in the city of Gar-
dena. The walls of a two-story structure fell on and
destroyed the roof of an adjoining building. The Gar-
dena Elementary School building was condemned;
the Bank of America Building was damaged severely;
and the roof of a newspaper building almost col-
lapsed. Several fire walls and many chimneys were
knocked down or otherwise damaged. Felt from
Carpinteria (Santa Barbara County) on the north to
San Diego on the south and inland to Cabazon and
San Jacinto in Riverside County. Magnitude 5.5 My
JON. (Ref. 14, 259, 292, 533, 599.)
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1941. Dec. 31, 06 48 UTC (Dec. 30). Near
Bishop, Inyo County, Calif. A moderate earth-
quake twisted chimneys and cracked plaster at the
Adams Main Powerhouse in Owens River Gorge, near
Bishop. Reports of damage were not received from
other towns in the area. Felt from Georgetown (Eldo-
rado County) on the north to Kernville on the south
and from Coalinga on the west to Mina, Nev., on the
east. Magnitude 5.4 Mg GR. (Ref. 14, 259, 292.)

1942. Oct. 21, 16 22 UTC. Near Borrego Val-
ley, Imperial County, Calif. At Carrizo Gorge,
about 19 km north of Jacumba, landslides broke tim-
bers and wiring on a railroad bridge. Slight damage
was observed at several towns in the area. Several
aftershocks occurred, the strongest at 01 50 UTC on
Oct. 22. Felt from the coast east to Mobile, Ariz.,
and from Crucero (San Bernardino County) on the
north to Baja California on the south. Magnitude 6.5
Mg CFR, 6.0 M1, DMG. (Ref. 15, 292, 381.)

1943. Aug. 29 (Aug. 28). Near Lake Arrow-
head, San Bernardino County, Calif. The earth-
quake was most severe in the Big Bear Lake-Lake
Arrowhead-Seven Oaks area. At Redlands, plaster
fell, dishes broke, and bricks fell into a chimney.
Slight damage also occurred at Lake Arrowhead. One
foreshock and two aftershocks were recorded. The
main shock was felt north to Mojave (Kern County),
south to San Diego, and from the coast east to Lud-
low. (Ref. 16, 259, 292.)

1943. Oct. 26 (Oct. 25). Near San Jose, Santa
Clara County, Calif. In San Jose, a gas main was
broken, plate-glass windows were shattered, and
plaster was knocked off walls. A water line was
broken at Sunnyvale. Slight damage to plaster
occurred at several towns in the area. Felt along the
coast from Santa Rosa (Sonoma County) south to San
Ardo (Monterey County) and east as far as
Bridgeport (Mono County), near the Nevada border.
(Ref. 16, 259, 324.)

1943, Nov. 16. Near San Leandro, Alameda
County, Calif. At San Leandro, chimneys were
cracked, windows were broken, and plaster and
knickknacks fell to the floor. One chimney pulled
away from the wall of a house, leaving a 6.5-cm
crack at the eaves. Felt slightly over a small area in
and around San Leandro. (Ref. 16, 259, 324.)

1944. June 12, 10 45 and 11 16 UTC. East of
Banning, Riverside County, Calif. Plaster cracked
and fell, dishes broke, and vases overturned at Ban-
ning; plaster cracked at Corona. Several light after-
shocks were reported. The felt area extended from
Oxnard (Ventura County), along the coast, south to
San Diego and northeast to Ludlow (San Bernardino
County). (Ref. 17, 259, 292.)
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1944. June 19, 00 03 and 03 06 UTC (June
18). Near Redondo Beach, Los Angeles County,
Calif. Two sharp earthquakes caused minor damage
to property in the Los Angeles area at Compton,
Gardena, Huntington Park, Lynwood, and Maywood.
The damage commonly included cracked chimneys
and plaster and broken windows. Other damage
included the dislodging of a large marble slab from
the front of a store in Redondo Beach. Both shocks
were felt along the coast south to San Diego and
east to the Palm Springs area (Riverside County).
Several light aftershocks were observed in the area.
(Ref. 17, 259, 292.)

1945. Jan. 7. Near Hollister, San Benito
County, Calif. This minor earthquake -cracked
chimneys and plaster at Hollister and broke win-
dows and displaced stock on store shelves. It also
knocked books and pictures from shelves at Paicines
and San Benito. Two chimneys were damaged at the
old Santa Anita ranch. Felt from San Francisco,
south along the coast, to Big Sur (Monterey County)
and east as far as Yosemite National Park. (Ref. 18,
259, 324.)

1945. May 17. Near Hollister, San Benito
County, Calif. Buildings were damaged slightly at
Hollister, where brick fell from chimneys; chimneys
were cracked; several windows were broken; and
plaster fell from walls. Considerable damage also
was done to stock in stores. Felt north to San Fran-
cisco, east to Merced, and south to San Ardo
(Monterey County). (Ref. 18, 259, 324.)

1945. May 19. Off the coast of southern Hum-
boldt County, Calif. This earthquake was felt
through most of the coastal towns, from Crescent
City south to Fort Bragg and Willits. Magnitude 6.2
Mg CFR, 6.0 My, BRK. (Ref. 18, 258.)

1945. Aug. 15. Near Borrego Valley, San Diego
County, Calif. Some damage to cables and power-
lines was reported at Fullerton, and plaster was
cracked at Fall Brook and San Jacinto. Felt from Los
Angeles south along the coast to San Diego and east
to the Twentynine Palms area (San Bernardino
County). (Ref. 18, 259, 292.)

1945, Aug. 27. Near San Jose, Santa Clara
County, Calif. One chimney was shaken loose and
plaster was cracked at San Jose. Felt to Saint
Helena (Napa County) on the north, Big Sur on the
south, and Pinecrest (Tuolumne County) on the east.
(Ref. 18, 259, 324.)

1946. Jan. 13. West of Bishop, Inyo County,
Calif. Near Bishop, at the Owens River Gorge, this
earthquake cracked chimneys, walls, and plaster and
displaced heavy furniture. Many rocks rolled down
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the sides of the canyon. Felt over a small area, which
included Hawthorne, Nev. (Ref. 259, 292.)

1946. Mar. 15, 13 21, 13 49, and 14 00 UTC.
North of Walker Pass, Kern County, Calif. The
main shock at 13 49 UTC caused moderate damage
at Onyx, about 19 km southwest of the epicenter.
Damage to wood, brick, masonry, and concrete was
reported to be conside rable. Chimneys, walls, plas-
ter, and windows cracked; dishes broke; and plaster,
books, and pictures fell. Cracks formed in the ground
and concrete along the Los Angeles Aqueduct. Rock-
slides occurred in the canyons. Elsewhere in the
region of Walker Pass and the South Fork of the
Kern River, adobe houses were damaged, brick chim-
neys cracked, and plaster fell.

The earthquakes were felt from Commache (Cala-
veras County) on the north to San Diego (an isolated
report) on the south and from Cambria (San Luis
Obispo County) on the coast to Death Valley (see fig.
17). Several aftershocks occurred. Magnitude of sec-
ond shock 6.25 Mg CFR, 6.25 Mg GR, 6.1 My, DMG.
(Ref. 19, 259, 292, 381.)

1946. Sept. 28 (Sept. 27). Near Banning, River-
side County, Calif. Slight damage was reported at
Banning, Cabazon, Cathedral City, Palm Springs,
and Twentynine Palms. Felt in parts of Los Angeles,
Riverside, San Bernardino, and San Diego Counties.
(Ref. 19, 259, 292.)

1947. Feb. 5 (Feb. 4). East of King City,
Monterey County, Calif. Buildings swayed visibly
at Lonoak (Priest Valley), where plaster cracked and
fell and small objects fell. Felt over a small area of

Fresno, Monterey, and San Benito Counties. (Ref. 20,
259, 324.)

1947. Apr. 10, 15 58 UTC. Near Manix, San
Bernardino County, Calif. This moderate shock
was strongest in the Newberry Springs area, about
40 km east of Barstow. One schoolhouse was con-
demned at Newberry Springs, and three adobe and
brick houses were damaged severely. Minor damage,
including one toppled chimney, fallen walls, cracks in
chimneys and concrete, and cracked and slumped
highways, were reported in the area. Also, cracks
formed in the banks of the Mojave River. Felt over
most of the southern half of California, a small part
of southwest Nevada, and at several towns in west-
ern Arizona (see fig. 18). Several light aftershocks
occurred. Magnitude 6.4 Mg CFR, 6.4 Mg GR, 6.3
M, DMG. (Ref. 20, 259, 292, 381.)

1947. May 27. Off the coast of Humboldt
County, Calif. This moderate earthquake cracked
plaster at Upper Mattole and shook trees and bushes

strongly. Felt over a small area in Humboldt County.
(Ref. 20, 259, 324.)
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FIGURE 17.—Isoseismal map for the Kern County, California, earthquake of March 15, 1946. Isoseismals are based on intensity
estimates from data listed in references 19, 259, and 381 of table 1.

1947, June 22. Near Santa Cruz, Calif. Chim-
neys were damaged at Corralitos and Watsonville;
windows were broken at Santa Cruz; and plaster fell
at Gilroy, Hollister, and Watsonville. It was reported
that boulders blocked a highway near Chittenden
Pass and that landslides closed Hecker Pass in Santa
Clara County. Felt over most of the San Francisco
Bay area. (Ref. 20, 259, 324.)

1947. Aug. 10. Near Hollister, San Benito
County, Calif. The shock was strongest at Hollister,

where stones were dislodged from a masonry pillar,
plate-glass windows were cracked, a water main was
broken, and stock was knocked from store shelves.
The felt area extended from Glenwood (Santa Cruz
County) southeast to Los Banos Creek (Merced
County) south to San Ardo (Monterey County) and
northwest to Big Sur on the coast. (Ref. 20, 259, 324.)

1947. Sept. 8, 07 13 UTC (Sept. 7). Placer
County, Calif., southwest of Reno, Nev. A series

of small earthquakes was observed in the Reno, Nev.,
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FIGURE 18.—Isoseismal map for the San Bernardino County, California, earthquake of April 10, 1947. Isoseismals are based on intensity
estimates from data listed in references 20 and 259 of table 1.

area. The main shock knocked plaster from the ceil-
ing in one house southeast of Reno and loosened
mortar in the stone walls. Unusual activity in the
hot springs was observed after the tremors. The
earthquakes were felt over a small area of western
Nevada and probably in a few towns in California.
(Ref. 20, 259, 324.)

1948. Feb. 11 (Feb. 10). East of Tipton, Tulare
County, Calif. A moderate earthquake cracked plas-
ter at Ducor, Kingsburg, Lindsay, Springville, and
Tipton. School buildings near Fresno, Dinuba, and
Clovis were closed because of cracked walls. Felt
extensively in the southern Sierra Nevadas and
along the east side of the southern Joaquin Valley.
(Ref. 21, 259, 324.)

1948. Feb. 20 (Feb. 19). Near Los Angeles,
Calif. This shock sent many people running into the

streets in the Los Angeles area. Slight damage to
plaster was reported at North Hollywood. Felt over a
small area of Los Angeles County. (Ref. 21, 259, 292.)

1948. Mar. 1. Northwest of San Bernardino,
Calif. Slight damage to plaster and walls was reported
at Burbank and Pasadena. Near Devore, cracks formed
in the concrete floor of a cabin and dishes were broken.
Felt over an area that included parts of Kern, Los
Angeles, Orange, Riverside, San Bernardino, and San
Diego Counties. (Ref. 21, 259, 292.)

1948. Apr. 16. Southeast of Oxnard, Ventura
County, Calif. This earthquake was strongest at
Oxnard, where plaster cracked and fell, dishes were
broken, and lamps were knocked over. Felt at towns
near the coast, southeast to Long Beach, and inland
about 40 km. (Ref. 21, 259, 292.)
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1948. June 18. Near Ukiah, Mendocino
County, Calif. Chimneys were cracked and vases
overturned at Ukiah, and plaster was damaged at
Lakeport and Talmage. Felt over a small area of
Lake, Mendocino, and Sonoma Counties. (Ref. 21,
259, 324.)

1948. Dec. 4. Near Desert Hot Springs, River-
side County, Calif. The earthquake probably was
caused by displacement on the Mission Creek fault,
one of the major branches of the San Andreas fault
system in southern California. The highest intensi-
ties in the area were reported from the upper Coach-
ella Valley from Thousand Palms to White Water,
which also was the most densely populated area near
the epicenter.

Considerable structural damage and slight cracks
in the ground were observed in Desert Hot Springs.
Some minor structural damage also occurred at Palm
Springs. At Willis Palms, cracks formed in the
ground and cliffs, riverbanks slumped, and springs
increased in flow. Landslides and cracks in the
ground were reported in the Indio Hills. Felt
throughout southern California and at a few towns in
western Arizona, southwest Nevada, and northern
Baja California (see fig. 19). About 72 aftershocks
were accurately located in a zone 18 km long, paral-
lel to (but 5 km north of) the trace of the Mission
Creek fault. Magnitude 6.5 Mg CFR, 6.5 Mg GR, 6.2
M, DMG. (Ref. 21, 259, 292, 381, 548.)

1948. Dec. 29. West of Reno, Nev,, in Sierra
County, Calif. The town of Verdi, Nev.,, which lies
at the sharp bend of the Truckee River, sustained the
most damage to property. The west wall of the old
general store at Verdi collapsed, and the building
was wrecked. Chimneys on houses were toppled or
twisted out of line, sections of parapet walls on a
schoolhouse fell, and many windows were broken.
Minor damage also occurred at Reno and at Chilcoot,
Calif. Felt over a large area of central California and
western Nevada. Magnitude 6.0 Mg CFR, 6.0 Mg
GR, 5.7 My, DMG. (Ref. 21, 259, 324, 381.)

1949, Jan. 1 (1948. Dec. 31). Near Watson-
ville, Santa Cruz County, Calif. Near Chittenden,
six houses standing on stilts or blocks were dis-
placed a few centimeters on their foundations, chim-
neys were broken off two of the houses, and a small
landslide nearby partly blocked the Old Chittenden
Road. Slight damage also occurred at Hollister and
Santa Cruz. Felt over a small area of the coastal
region of central California from Oakland (Alameda
County) south to Big Sur (Monterey County). (Ref.
21, 259, 324.)

1949. Feb. 11. Southeast of Bishop, Inyo
County, Calif. Slight damage, in the form of cracks
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in brick, walls, and plaster, was reported at Ash
Mountain (Sequoia National Park), Bakersfield, Big
Pine, and Olancha. Felt over a large area of south-
central California and into Nevada as far as Beatty
and Goldfield. (Ref. 22, 259, 292.)

1949. Mar. 9. Northwest of Hollister, San
Benito County, Calif. Although felt strongly in the
area, this shock was most severe at Hollister. Three
chimneys were toppled, and a brick wall separating
two stores split lengthwise. One market sustained
severe cracks in plaster and walls. Considerable loss
also was sustained from damaged merchandise in
stores. Slight damage was reported from several
other towns in the area. Felt over the western half
of north-central California from Santa Rosa (Sonoma
County) south to Paso Robles (San Luis Obispo
County). A few aftershocks were reported, the larg-
est on Mar. 14 at 06 10 UTC. Magnitude 5.8 My, KJ.
(Ref. 22, 259, 324, 460.)

1949. Mar. 24. Off the coast of southern
Humboldt County, Calif. Reported felt along the
California and Oregon coasts. Magnitude 6.2 Mg
CFR, 6.2 Mg GR. (Ref. 324.)

1949. June 10 (June 9). Near San Jose,
Santa Clara County, Calif. A series of three earth-
quakes occurred, the strongest at 03 06 UTC. At
San Jose, a water main was split open, windows
were shattered in houses, and stock tumbled from
store shelves. The main shock was felt north to Pet-
aluma (Sonoma County) and south to Big Sur
(Monterey County). (Ref. 22, 259, 324.)

1949. Aug. 8. Near Richmond, Contra Costa
County, Calif. Slight damage was reported at Rich-
mond (windows broke and dishes fell from shelves)
and Vallejo (plaster cracked). Felt over a small area
of the San Francisco Bay region. (Ref. 22, 259, 324.)

1949. Aug. 27. Near Point Concepcion, Santa
Barbara County, Calif. Slight damage occurred at
Arlight and Sudden, where a chimney fell and dishes
broke, and at Lompoc, where dishes broke and knick-
knacks fell. Felt over a small area along the coast in
Santa Barbara and San Luis Obispo Counties. (Ref.
22, 259, 292.)

1949. Sept. 19 (Sept. 18). Near Huntington
Park, Los Angeles County, Calif. Broken win-
dows and dishes and cracks in cement driveways
were reported in Los Angeles. The shock also was
felt strongly at Long Beach and San Gabriel. It was
reported over a small area of central Los Angeles
County. (Ref. 22, 259, 292.)

1949. Nov. 4. Baja California, Mexico. A mod-
erate earthquake caused minor property damage at
Guadalupe, Mexico. In California, slight damage also
occurred at Borrege Valley, Campo, Coronado, Del
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Mar, San Diego, Santee, San Ysidro, and Spring Val-
ley. Felt from Baja California north to Palmdale
(northern Los Angeles County). (Ref. 22, 259, 292.)

1949. Nowv. 5 (Nov. 4). Baja California, Mexico.
An aftershock of the Nov. 4 earthquake (see above)
caused slight damage to plaster and walls at Gross-
mont, La Jolla, and San Diego. (Ref. 22, 259, 292.)

1950. Jan. 14. Near Punta Gorda, Humboldt
County, Calif. The earthquake was strongest at the
Punta Gorda Light Station, where cracks formed in
plaster, in the light tower, and in the concrete floor.
Felt over a small area along the coast of Humboldt
County in northern California. (Ref. 23, 259, 324.)

1950. Feb. 26 (Feb. 25). North of Santa Paula,
Ventura County, Calif. A few bricks fell from an
old chimney at Ventura, and a window was broken.
Damage to plaster and fallen merchandise was
reported from Oxnard and Santa Paula. The felt area
extended along the coast from Lompoc (Santa Bar-
bara County) to Van Nuys and in the east from
Wheeler Ridge (Kern County) to Palmdale. (Ref. 23,
259, 292.)

1950. July 27, 11 29 UTC; July 28, 17 50 UTC;
and July 29, 14 36 UTC. Near Calipatria, Impe-
rial County, Calif. A series of damaging earth-
quakes occurred in the Imperial Valley from July 27
to July 29. The first two earthquakes caused only
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slight damage in the Brawley-Calipatria area. Dam-
age from this series of earthquakes was estimated at
$300,000.

Near Calipatria, several concrete stand-pipes were
broken and a small railroad bridge was shifted 15 to
20 cm. Many sand boils were formed; irrigation
ditch banks sloughed; and the ground settled and
cracked. An old sheet piling broke when the levee
settled at the North End Dam, about 3 km west of
Calipatria. The main shock on July 29 was felt from
the Mexican border to Banning, Calif,, and Parker,
Ariz., and from San Diego, Calif., to Yuma, Ariz.
Aftershocks occurred through Aug. 14, 1950, and
probably beyond. Magnitude 54 Mg GR (second
shock); 5.4 Mg GR (third and main shocks). (Ref. 23,
259, 292, 560.)

1950. Aug. 1. Near Calipatria, Imperial
County, Calif. An aftershock of the July 29 earth-
quake collapsed a small part of a wall at Calipatria
and knocked a few bricks from houses. In addition,
ground cracks in the area of the North End Dam
opened wider, and new sand boils were observed at
the dam site and along the levees of the Vail Canal.
Felt over a small area of southern California and at
Somerton, Ariz. (Ref. 23, 259, 292.)

1950. Sept. 5. Near Idyllwild, Riverside
County, Calif. Dishes were broken at Idyllwild and
San Jacinto, plaster was cracked at San Jacinto, and
a clock was thrown from its shelf at Idyllwild. Felt from
Barstow (San Bernardino County) in the north to San
Diego in the south and from the coast to Twentynine
Palms in the east. (Ref. 23, 259, 292, 561.)

1950. Nov. 17 (Nov. 16). Near Hawthorne,
Los Angeles County, Calif. Scattered reports of
cracked plaster and broken dishes were received
from southwest Los Angeles. This was the strongest
of three small earthquakes that were felt in the area
between 01 59 and 19 46 UTC on Nov. 17. The
shocks were felt only in Los Angeles County. (Ref.
23, 259, 292.)

1950. Dec. 14, 13 24 UTC. Near Herlong, Las-
sen County, Calif. This main shock of a series
caused considerable structural damage at Herlong.
Many structures sustained cracks from about 0.3 to
0.6 cm in width to as much as 24 m in length. Many
chimneys were broken, trusses and roof rafters were
split, and several buildings were displaced on their
foundations. Damage to water mains, steam pipes,
and sewers also was reported. Felt from Alturas
(Modoc County) south to Sacramento and east to
Lovelock, Nev. Several foreshocks and aftershocks
were felt in the area. Magnitude 5.6 Mg GR. (Ref.
23, 259, 324, 561.)
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1951. Jan. 24 (Jan. 23). Near Westmorland,
Imperial County, Calif. About 5.5 km southwest of
Westmorland, in the Imperial Valley Irrigation Dis-
trict, 30 m of ground running northwest-south east
settled 2.5 cm; a water main in the Trifolium area was
cracked; and canal banks were cracked. Slight damage
also was reported in the nearby towns of Brawley,
Calexico, Coachella, El Centro, Holtville, and Imperial.
Felt over a large area of southern California and into
southwest Arizona. (Ref. 24, 259, 292.)

1951. Jan. 25. Near San Leandro, Alameda
County, Calif. Windows were broken or cracked and
dishes fell from shelves at Oakland. Large chunks of
plaster fell in the San Leandro Post Office, and dishes
broke in houses. Felt over a small area of Alameda
and Contra Costa Counties. (Ref. 24, 259, 324.)

1951. July 29. Pinnacles National Monument
area, San Benito County, Calif. Chimneys twisted,
plaster fell, and concrete pipes were damaged
slightly at Pinnacles. Plaster fell in some houses in
San Benito, and the highway from San Benito to
Hernandez Valley was covered with boulders. Out-
side stucco and plaster walls were damaged slightly
at Bitterwater (Lonoak). Felt from Pescadero (San
Mateo County) in the north to San Luis Obispo in
the south and Caruthers (Fresno County) in the east.
(Ref. 24, 259, 324.)

1951. Aug. 6. Pinnacles National Monument
area, San Benito County, Calif. Plaster was
downed and vases were overturned south of Hollister,
at the Harris Ranch. This earthquake was felt over
the coastal area of west-central California. Two
aftershocks were felt at 09 54 and 17 21 UTC. (Ref.
24, 259, 324.)

1951. Oct. 8 (Oct. 7). Off Cape Mendocino,
Humboldt County, Calif. Damage was consider-
able to a partly completed bridge over the Van Duzen
River near Alton: columns were out of plumb, spans
were out of position, diagonals were bent, and anchor
bolts and grout pads were damaged. Cracks about
36 m in length formed in the pavement of both
approaches to the bridge and in fill beside the
approaches. Chimneys were broken or toppled at
Bridgeville, Fortuna, Grizzly Bluff (a fireplace also
was damaged considerably), Metropolitan, Rio Dell,
Scotia, and Weott. This strong shock was felt along
the coast from Orick (Humboldt County) in the north
to Manchester (Mendocino County) in the south and
east to Red Bluff (Tehama County) and Richvale
(Butte County). Magnitude 6.0 Mg CFR. (Ref. 24,
259, 324, 563.)

1951. Nov. 14. South of Eureka, Humboldt
County, Calif. A large window was broken in the
Humboldt Times building in Eureka; windows and
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dishes were broken at Fields Landing; and plaster
was cracked in a store at Fortuna. Felt over a small
area in the Eel River Valley in northwest California.
(Ref. 24, 259, 324, 563.)

1951. Dec. 5. Near Brawley, Imperial
County, Calif. About 16 km north of Brawley, a
crack about 30 m long and 4 cm wide formed in a
gravel road; canal banks were damaged; plumbing
broke in several houses; windows broke and stucco
was damaged; and ceiling lights crashed to the floor.
A bridge across the Highland canal also was dam-
aged. One artesian well ejected water 3 m during
the shock, and another well ran muddy water. Felt
over a small area of the Imperial Valley in southeast
California. (Ref. 24, 259, 292, 563.)

1951. Dec. 26 (Dec. 25). Near the southeast
point of San Clemente Island, Calif. This Christ-
mas Day earthquake caused slight damage to plaster,
windows, or chimneys at Avalon, Long Beach (a large
piece of tile also fell), San Diego, San Clemente
Island, and San Pedro. The sharp shock was felt
over a large area of southwest California and proba-
bly into northern Baja California. Magnitude 5.9 Mg
CFR, 5.9 Mg GR. (Ref. 24, 259, 292.)

1952. Feb. 9. Northeast of Lone Pine, Inyo
County, Calif. A series of three earthquakes
occurred in the Lone Pine area. A building was
cracked by the main shock at 08 43 UTC, and plaster
fell in several houses. A cafe sustained a large crack
that extended halfway around the building and com-
pletely through the wall. Felt only at a few towns in
Inyo County. (Ref. 25, 259, 292.)

1952. July 21, 11 52 UTC. South of Bakers-
field, Kern County, Calif. This earthquake was the
largest in the conterminous United States since the
San Francisco shock of 1906. It claimed 12 lives and
caused property damage estimated at $60 million.
MM intensity XI was assigned to a small area on the
Southern Pacific Railroad southeast of Bealville.
There, the earthquake cracked reinforced-concrete
tunnels having walls 46 cm thick; it shortened the
distance between portals of two tunnels about 2.5 m
and bent the rails into S-shaped curves. At Owens
Lake (about 160 km from the epicenter), salt beds
shifted, and brine lines were bent into S-shapes.

Many surface ruptures were observed along the
lower slopes of Bear Mountain, in the White Wolf
fault zone. The somewhat flat, poorly consolidated
alluvium in the valley was erratically cracked and
recontoured. The cracking along Bear Mountain indi-
cated that the mountain itself moved upward and to
the north. Southwest of Arvin, on the San Joaquin
Valley floor, ground cracks traversed and split the
concrete foundation of one house, causing partial
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collapse. The ground slumped; cotton rows were off-
set more than 30 ¢cm; and pavement on one highway
was crumpled for more than 300 m. East of Caliente,
one large crack, about 1.5 m at its widest point and
more than 60 cm deep, was observed. Fill areas in
the mountainous region along U.S. Highway 466
(now State Highway 58) settled from a few centime-
ters to more than 30 cm in places, and a large part of
the highway was cracked and wrinkled. Northeast of
that highway, the ground was displaced vertically
about 60 cm and horizontally about 45 cm.

Maximum MM intensities in nearby cities did not
exceed VIII. At Tehachapi, Bakersfield, and Arvin,
old and poorly built masonry and adobe buildings
were cracked, and some collapsed.

Property damage was heavy in Tehachapi, where
both brick and adobe buildings were hit hard, and 9
people were killed. Three people were killed in other
towns. Although damage was severe, the total extent
of damage to property did not exceed that in Long
Beach in 1933. Only a few wood-frame structures
were damaged seriously in this earthquake, com-
pared to the 1933 shock in which many such struc-
tures were thrown off foundations.

The generally moderate damage in Bakersfield was
confined mainly to isolated parapet failure. Cracks
formed in many brick buildings, and older school
buildings were damaged somewhat. In contrast, how-
ever, the Kern General Hospital was damaged
heavily. Multistory steel and concrete structures sus-
tained minor damage, which commonly was confined
to the first story. Similar kinds of damage also
occurred at Arvin, which lies southeast of Bakersfield
and west of Tehachapi.

Reports of long-period wave effects from the earth-
quake were widespread. Water splashed from swim-
ming pools as far distant as the Los Angeles area,
where damage to tall buildings was nonstructural
but extensive. Water also splashed in pressure tanks
on tops of buildings in San Francisco. At least one
building was damaged in San Diego, and in Las
Vegas, Nev., a building under construction required
realignment of the structural steel.

The main shock was felt over most of California
and in parts of western Arizona and western Nevada
(see fig. 20). It was observed at such distant points
as Stirling City, Calif., Phoenix, Ariz., and Gerlach,
Nev. The California Institute of Technology at Pasa-
dena recorded 188 aftershocks of magnitude 4.0 and
higher through September 26, 1952; six aftershocks
on July 21 were of magnitude 5.0 and higher. Mag-
nitude 7.8 Mg ABE, 7.3 m}, ABE, 7.7 Mg CFR, 7.7 Mg
GR, 7.0 My, ELL, 7.21 My, KJ. (Ref. 25, 38, 292,
460, 521, 533, 549.)
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Figure 20.—Isoseismal map for the Kern County, California, earthquake of July 21, 1952. Isoseismals are based on intensity estimates
from data listed in references 25, 259, and 549 of table 1.

from the earthquake on July 21, 1952, and the after-
shocks. Outside the downtown area, chimneys
twisted and fell, and plaster and walls cracked. Felt
over a large part of south-central California—from
Hollister south to Los Angeles and from the coast
east to the Nevada border. (Ref. 25, 292, 549.)

1952. Aug. 23. Near Acton, Los Angeles,
County, Calif. Southwest of the epicenter, slight
damage was reported in Ventura County at

Camarillo, Moorpark, and Oxnard. Chimneys were
cracked at Moorpark, and a water tower was dam-
aged at Amboy (San Bernardino County). The
higher intensities reported north into Kern County
and at Amboy (northeast of San Bernardino) may be
due to confusion with other shocks on Aug. 22. (Ref.
25, 259, 292.)

1952. Sept. 22. Southwest of Petrolia, Hum-
boldt County, Calif. At Petrolia, some houses were
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displaced as much as 5 cm on their foundations.
Several chimneys fell and many were others were
damaged. An oil well casing cracked at the Petrolia
Oil Well Company, and a bunkhouse was displaced
from its foundation. This shock generally was felt
from the Eureka area on the north, south along the
coast to Elk (Mendocino County), and east from the
coast to the Ruth area (Trinity County). (Ref. 25,
259, 324.)

1952. Nov. 22 (Nov. 21). Near Bryson,
Monterey County, Calif. Chimneys twisted and
fell in the Bradley area and at San Luis Obispo; five
or more old chimneys were knocked down at Bryson.
Cracks formed in walls of buildings and in the
ground in the Bryson area. Felt along the coast from
San Francisco on the north to the Los Angeles area
on the south and as far east as Olancha (Tulare
County). Magnitude 6.0 Mg CFR, 6.0 Mg GR. (Ref.
25, 259, 476.)

1953. May 25, 04 07 UTC (May 24). Near Cal-
pella, Mendocino County, Calif. This earthquake
reportedly cracked walls and twisted doors out of line
at Calpella. Felt only at a few other towns in the
area. (Ref. 26, 259, 324.)

1953. June 14, 04 17 UTC (June 13). Brawley
area, Imperial County, Calif. Damage was consid-
erable near Brawley, where chimneys cracked and
fell. At the Thistle Lateral Canal (5 km south of
Westmorland), the shock damaged one of the canal
structures and cracked several meters of bank along
the canal. The ground settled extensively at the
Tokay Canal. Felt north to the Palm Springs area
(Riverside County), west to San Diego, and southeast
to Yuma, Ariz. Several aftershocks occurred. (Ref. 26,
259, 292.)

1954. Jan. 12. West of Wheeler Ridge, Kern
County, Calif. The epicenter of this earthquake was
close to that of the major shock of July 21, 1952.
This shock caused minor damage at the Maricopa
Seed Farm, about 25 km east of Maricopa. The dam-
age included broken bracing rods in three steel-frame
corrugated-iron buildings and a shattered base of one
elevated water tank. Near the farm, unanchored
platform pole transformers were toppled. Slight
damage was reported from many towns in the area.
The earthquake also was observed slightly in tall
buildings in Sacramento, San Diego, and San Fran-
cisco. (Ref. 27, 259, 292.)

1954. Mar. 19, 09 54 UTC. Santa Rosa Moun-
tains, Riverside County, Calif. Minor damage
reported at several towns in the area included fallen
plaster from walls, broken windows and dishes, bro-
ken water pipes, cracked swimming pools, and dam-
aged stock in stores. The main shock was felt over a
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large area of southern California and parts of west-
ern Arizona and southwest Nevada. Of the many
aftershocks that were located, the largest occurred on
Mar. 19 at 10 21 UTC. Magnitude 6.2 Mg CFR, 6.2
Mp, ELL (main shock). (Ref. 27, 259, 292, 521.)

1954. Apr. 22. East of Watsonville, Santa
Cruz County, Calif. Plaster fell and walls cracked
at Gilroy, and dishes broke and knickknacks fell at
Aptos. Felt over a small area of the coastal region of
west-central California. (Ref. 27, 259, 324.)

1954. Apr. 25. East of Watsonville, Santa
Cruz County, Calif. Several poorly built houses,
east of Watsonville along the Chittenden Road, were
damaged severely when they were shifted on their
foundations; ground cracks formed along the Pajaro
River. Several chimneys toppled at Aromas and in
the Interlaken District. The shock was strong enough
to shatter a few windows and knock plaster from
walls in the San Francisco Bay area. It was felt
along the coast from Santa Rosa (Sonoma County) on
the north to San Ardo (Monterey County) on the
south and east as far as Fresno. (Ref. 27, 259, 324.)

1954. Aug. 26. Off the coast of Ventura
County, near Anacapa Island, Calif. This slight
earthquake shook plaster from the ceiling of the Ven-
tura County Courthouse. Felt slightly at several
towns in the area. (Ref. 27, 259, 292.)

1954. Nov. 10. Near Lakeport, Lake County,
Calif. Slight damage in the form of cracks in win-
dows, concrete, and plaster occurred at Nice, Pottfe;r
Valley, Talmage, Willits, and Witter Springs. The
earthquake was observed over a small area of Lake
and Mendocino Counties. (Ref. 27, 259, 324.)

1954. Nov. 25. Off Cape Mendocino, Calif.
The shock caused no damage but was felt over a
large area of Humboldt and Mendocino Counties.
Magnitude 6.5 Mg CFR. (Ref. 27, 259, 324.) o

1954. Dec. 17 (Dec. 16). East of San Leandro,
Alameda County, Calif. Chimneys and a water
main were broken at Oakland, and plaster fell.
Cracks in plaster and walls were reported at Hay-
ward and San Leandro. Felt over a moderate area of
west-central California. (Ref. 27, 259, 324.)

1954. Dec. 21. Near Eureka-Arcata, Hum-
boldt County, Calif. This earthquake and a strong
aftershock on Dec. 30 caused property damage esti-
mated at $2.1 million. One person was killed when
he fell into Humboldt Bay, and several people were
injured by falling objects.

The shock caused only slight structural damage to
reinforced concrete and concrete block and wood-
frame buildings in the Eureka-Arcata areas. The
Eureka City Hall and the Humboldt County Court-
house in Eureka were cracked extensively. The main
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damage in both Arcata and Eureka was to chimneys,
plaster, plate-glass windows, and merchandise in
stores, but several old and poorly constructed brick
walls bulged, and some parapet damage was sus-
tained. Damage to structures and underground pipe-
lines occurred in areas of unstable ground. Previous
ground settling, as well as subsidence at the time of
the shock, were observed in some of the damaged
areas. Between Eureka and Arcata, U.S. Highway
101 was cracked and bulged in places.

Felt from southern Oregon on the north to San
Francisco on the south and to Lake City (Modoc
County) on the east. A strong aftershock occurred on
Dec. 30. Magnitude 6.6 Mg CFR (main shock). (Ref.
217, 259, 480, 533, 550.)

1954. Dec. 30. Near Eureka-Arcata, Hum-
boldt County, Calif. An aftershock of the Dec. 21
earthquake broke plate-glass windows, cracked chim-
neys, and further damaged the Eureka water-supply
pipeline. (Ref. 27, 259, 324, 550.)

1955. Mar. 2. Near San Ardo, Monterey
County, Calif. About 1.5 km west of San Lucas, a
brick chimney collapsed on a house. Plaster was
cracked at Adelaida, Indian Valley (northeast of San
Miguel), and Templeton. Felt north along the coast to
Pescadero (San Mateo County), south to Lompoc
(Santa Barbara County), and east to Avenal (Kings
County). (Ref. 28, 259, 324.)

1955. Apr. 29, Near Lower Lake, Lake
County, Calif. Chimneys, windows, and dishes were
broken, and plaster and walls were cracked at Lower
Lake. Felt mainly in Lake County over a small area.
(Ref. 28, 324.)

1955. May 7. Near Lower Lake, Lake County,
Calif. A few weak chimneys on older houses fell at
Lower Lake, and plaster cracked and fell. Minor
damage also was sustained at Clearlake Highlands—
walls, ceilings, and floors cracked; a chimney was
damaged; and much plaster fell. Felt mainly in Lake
County over a small area. Several slight aftershocks
were reported. (Ref. 28, 259, 324.)

1955. Sept. 5 (Sept. 4). East of San Jose,
Santa Clara County, Calif. This earthquake
caused extensive minor damage, estimated at
$100,000 in the San Jose area. The damage con-
sisted mainly of toppled chimneys and broken plate-
glass windows. Damage was most severe in the Wil-
low Glen District of San Jose, about 13 km west of
the epicenter, where about 100 chimneys were dam-
aged and many collapsed. One house was displaced
on its foundation. Walls were cracked at the County
Hospital and County Jail, and a brick garden wall
toppled. Felt north to Santa Rosa (Sonoma County),
south to San Ardo (Monterey County), and east to
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the La Grange area (Stanislaus County). (Ref. 28,
259, 324.)

1955. Oct. 24 (Oct. 23). Concord-Walnut
Creek area, Contra Costa County, Calif. This
earthquake killed one person and caused property
damage estimated at $1 million. The damage gener-
ally was minor, however, consisting mainly of cracked
walls and plaster, broken windows, and loss from
damaged merchandise. Damage was most severe at
Walnut Creek where walls cracked, 80 plate-glass
windows were broken, and much damage occurred to
store merchandise. Minor damage to brick chimneys
(some toppled) and walls occurred at several other
towns in the region. Felt over a moderate area of
west-central  California. Several aftershocks
occurred. Magnitude 5.4 Mg CFR. (Ref. 28, 259,
324, 533.)

1955. Nov. 2. Near San Ardo, Monterey
County, Calif. This earthquake cracked plaster at
Bryson, King City, and San Miguel and broke dishes
at San Ardo. Felt over a small area along the coastal
region of west-central California. (Ref. 28, 259, 324.)

1955. Dec. 17, 06 07 UTC (Dec. 16). Near
Brawley, Imperial County, Calif. This main shock
of a series caused minor damage at Brawley. The
ceiling in a hardware store buckled; cracks formed in
walls of buildings and existing cracks were enlarged;
12 water mains broke; street lights and about 20
plate-glass windows broke; and merchandise in
stores was damaged. Slight damage also was
reported at Calexico, El Centro, Holtville, and Impe-
rial. Felt over a moderate area of southern Califor-
nia and western Arizona. About 81 earthquakes
were felt in Brawley through 11 51 UTC, Dec. 19.
(Ref. 28, 259, 292, 564.)

1956. Jan. 3 (Jan. 2). Near Glen Ivy, River-
side County, Calif. Broken windows, dishes, and
plaster were reported from several nearby towns.
Rockslides were reported in the area of Glen Ivy, in
Temescal Canyon. Felt along the coast of southern
California. (Ref. 29, 259, 292.)

1956. Feb. 9. Baja California, Mexico. Near
El Alamo, Mexico, a new fault line, 29 km long, was
reported, and new springs formed along the fault
line. Minor damage, consisting mainly of broken
windows, cracked plaster, and damaged stock in
stores, was reported from Yuma, Ariz., and from sev-
eral towns in southern California. Felt over a large
area of southern California and western Arizona.
Many aftershocks occurred through Apr. 26, 1956.
(Ref. 29, 38, 259, 292.)

1956. Apr. 5 (Apr. 4). Near Saint Helena,
Napa County, Calif. In the Angwin—Saint Helena
Sanitarium area, residents reported many instances
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of cracks in plaster walls and concrete foundations.
Tile flooring was cracked at the sanitarium. At Saint
Helena, plaster fell from a ceiling and pine walls
were cracked. Felt over a small part of the coastal
area of north-central California. (Ref. 29, 259, 324.)

1956. Oct. 11, 16 48 UTC. Off the coast of
Humboldt County, Calif. With the exception of a
few broken dishes at Eureka, no damage was
reported. Felt over a small area of Humboldt
County. Magnitude 6.0 Mg CFR. (Ref. 29, 259, 324.)

1956. Nov. 16 (Nov. 15). Northwest of Park-
field, Monterey County, Calif. Plaster cracked at
the Mee Ranch (Lonoak). The shock was reported felt
in Fresno, Kings, Monterey, San Benito, San Luis
Obispo, Santa Barbara, and Santa Cruz Counties.
(Ref. 29, 259, 324.)

1957. Mar. 18. South of Oxnard, Ventura
County, Calif. Minor damage at Oxnard, Port Huen-
eme, and Ventura consisted mainly of cracked walls,
fallen plaster, and loss from breakage of stock in
stores. Felt over a small area of southern California,
mainly in Ventura County. (Ref. 30, 259, 324.)

1957. Mar. 22 and 23. West of Daly City, San
Mateo County, Calif. These earthquakes caused
property damage estimated at $1 million and injured
about 40 people. The first and strongest shock caused
one death. Minor damage at several houses was
reported along the ocean in the Westlake-Palisades
tract, west of Daly City. Many chimneys were dam-
aged at Daly City. In San Francisco, damage to chim-
neys, plaster, windows, and merchandise was
widespread. The pavement along the edge of Lake
Merced sloughed off into the lake, and both ends of a
pedestrian bridge collapsed. Landslides blocked State
Highway 1 near Mussel Rock, and the shoulder of
the highway was cracked extensively.

The main shock was felt over a moderate area of
west-central California, and many aftershocks were
observed. The shock on Mar. 23 caused slight dam-
age at Menlo Park and San Francisco. Magnitude
5.3 Mg CFR, 5.27 My, KJ (both Mar. 22). (Ref. 30,
259, 324, 460, 533, 599.)

1957. Apr. 25, 21 57 UTC. Southwest end of
Salton Sea, Imperial County, Calif. The most
severe effects of this earthquake occurred in the Cali-
patria area, about 2.5 km north of Vail Canal, where
a strip of land about 0.6 km wide and 1.5 km long
was broken and cracked; water seeped from hun-
dreds of blowholes that formed. Only slight damage
was reported at other towns in the area. The main
shock was felt over much of southern California and
western Arizona. Many aftershocks occurred. (Ref.
30, 259, 292.)
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1958. Sept. 21 (Sept. 20). Southeast of
Soledad, in San Benito County, Calif. This local
earthquake cracked a fireplace and broke dishes in
the San Benito area. A landslide and damage to two
other houses were reported in the area also. (Ref.
31, 324.)

1958. Oct. 1. Southeast of Sierraville, Sierra
County, Calif. This earthquake cracked chimneys
at Halleluyjah Junction (about 30 km northwest of
Reno, Nev.) and broke dishes at Reno. Felt over a
small area of northeast California and western
Nevada. (Ref. 31, 259, 324.)

1958. Dec. 1 (Nov. 30). Baja California, Mex-
ico. A series of moderate earthquakes in Mexico
caused minor damage in California at Calexico,
Nestor, Potrero, and Seeley. The damage included
fallen plaster from walls and slight cracks in chim-
neys, walls, and windows. The main shock at 03 21
UTC was felt over much of southern California and
in parts of western Arizona. (Ref. 31, 259, 292.)

1958. Deec. 11. Southwest of San Francisco,
Calif. Cracked plaster and windows, broken dishes,
and damaged stock in stores were reported from sev-
eral Bay area towns. Near Daly City, a minor land-
slide occurred on State Highway 1. Felt over a small
area of west-central California. (Ref. 31, 259, 324.)

1959. Mar. 2. Near Gilroy, Santa Clara
County, Calif. Residents of several towns near Gil-
roy reported slight damage, including broken win-
dows, cracked plaster, and loss from fallen stock. One
minor earthslide occurred east of Watsonville, and
boulders rolled onto a highway between Gilroy and
Watsonville. In San Francisco, 70 windowpanes were
broken in one store. Felt along the coastal area from
Jenner on the north to Big Sur on the south and
inland to Gustine. (Ref. 32, 259, 324.)

1959. Apr. 1. Northeast of Loyalton, Sierra
County, Calif. Most of the serious property damage
occurred at Loyalton, where several chimneys fell,
windows were broken, and plaster and walls were
cracked. Felt over a large area of northeast Califor-
nia and western Nevada. (Ref. 32, 259, 324.)

1959. Apr. 6 (Apr. 5). North of Ukiah, Men-
docino County, Calif. Chimneys cracked and win-
dows broke at Redwood Valley. Felt in Lake and

Mendocino Counties in northwest California. (Ref.
32, 259, 324.)
1959. May 26. Near Salinas, Monterey

County, Calif. Windows and dishes were broken at
Salinas, and a wall was cracked. Slight damage also
occurred at Camp McCallum and Hollister. Felt
most strongly in the area around Monterey Bay.
(Ref. 32, 259, 324.)
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1959. Oct. 24. Near Owens Peak, Kern
County, Calif. A series of four earthquakes
occurred in the Owens Peak area, the first of which
was the strongest. Two hunters in the area reported
that boulders tumbled down the mountainside and
that a landslide occurred. Tops of dead trees were
snapped off. Several shocks also were reported by
residents of nearby Onyx. (Ref. 32, 259, 292.)

1959. Dec. 29 (Dec. 28). Northwest of Hollis-
ter, San Benito County, Calif. A few chimneys
toppled at Hollister, and a large piece of timber fell
from the roof of the City Hall building. Felt over the
coastal area of west-central California from San
Francisco south to San Miguel (San Luis Obispo
County). (Ref. 32, 259, 324.)

1960. Jan. 20 (Jan. 19). South of Hollister,
San Benito County, Calif. Minor damage occurred
south of Hollister at a winery and a nearby ranch.
At the winery, small bits of a ceiling fell, a chimney
cracked at its roofline, cracks formed in pavement,
and an underground pipeline broke. At the ranch,
walls were cracked and an existing crack in a reser-
voir was enlarged. Felt along the coastal areas north
of San Luis Obispo to San Francisco and inland to
Merced. (Ref. 33, 259, 324.)

1960. June 6 (June 5). Off the coast of Hum-
boldt County, Calif. Slight damage occurred at
Eureka, where plaster fell in the old City Hall. At
Crannell, north of Eureka, a brick chimney on one
house was twisted slightly. Felt mainly in Humboldt
and Trinity Counties. (Ref. 33, 259, 480.)

1961. Jan. 28. Near Walker Pass, Kern
County, Calif. Slight damage was reported at
Johannesburg, where the floor of a carport was
cracked, and at Bodfish, where dishes were broken.
At Kernville, rocks rolled down the mountainside.
Felt over a large area, mainly in Kern and Tulare
Counties. Many aftershocks were recorded. (Ref. 34,
259, 292.)

1961. Apr. 9, 07 23 and 07 25 UTC (Apr. 8).
South of Hollister, San Benito County, Calif.
Two strong earthquakes damaged many buildings at
Hollister, but major damage was confined to the
County Courthouse, the Dabo Hotel, and the Elks
building. Property damage was estimated at
$250,000. South of Hollister, on Cienega Road, a 15-
m-long fissure occurred near a winery, which also
sustained severe damage. Some chimneys in the area
were damaged or fell, and water lines were ruptured.
Felt along the coast of west-central California from
the San Francisco Bay area south to Creston (San
Luis Obispo County). (Ref. 34, 38, 259, 324.)

1961. Oect. 19 (Oct. 18). East of Brown, Kern
County, Calif. This shock shifted heavy machinery

151

and changed the water level in one well near Brown.
The only damage was reported from Mojave, where
slight cracks formed in a bathroom. The earthquake
was reported in a few scattered areas of northern Los
Angeles and San Bernardino Counties in south-cen-
tral California. (Ref. 34, 259, 292.)

1961. Oct. 20. Near Huntington Beach,
Orange County, Calif. This earthquake was one of
a series of nine sharp tremors, that were felt mainly
in Orange County. The main shock caused slight
damage, including broken windows, cracked plaster
and walls, and damaged stock in stores, in several
towns in the County. (Ref. 34, 259, 292.)

1961. Nowv. 15 (Nov. 14). Near Wheeler Ridge,
Kern County, Calif. At Wilsona, in Antelope Valley,
cracks formed in the walls of a building, the bottom
of swimming pool, and in the ground. Damage was
not reported from other towns in the area. This
shock was felt mainly in Kern County, but also was
observed in scattered areas of Kings, Los Angeles,
Santa Barbara, Tulare, and Ventura Counties. (Ref.
34, 259, 292.)

1962. Apr. 27. Near Perris, Riverside County,
Calif. Damage was slight at Romoland where win-
dows and dishes were broken and at Winchester
where cracks formed in walls, plaster, and windows.
Felt over a small area of southern California, mainly
in Riverside and San Bernardino Counties. (Ref. 35,
259, 292.)

1962. June 6. Near Lakeport, Lake County,
Calif. In the area near Lakeport, water in Scott
Creek (which was almost dry before the shock) rose
about 0.5 m and flowed steadily for 11 days. The
water in several wells in Scott Valley rose 2-3 m and
turned milky white for 3-5 days. About 16 km south-
west of Lakeport, a geyserlike spout of water was
observed in Clear Lake. Slight damage, which
occurred mainly in the Lakeport-Ukiah area,
included fallen bricks from fireplaces and cracks in
chimneys and walls. One chimney fell at Finley. Felt
mainly in Lake and Mendocino Counties. (Ref. 35,
259, 324.)

1962. Aug. 23. Off the coast of Del Norte
County, Calif. Slight damage occurred, mainly in
the Crescent City—Smith River areas of Del Norte
County. Damage consisted of broken windows, cracks
in chimneys and walls, and loss from fallen stock in
stores. The tops of some redwood trees were snapped
off. Felt over a moderate area of northern California
and southwest Oregon. (Ref. 35, 259, 480.)

1962. Sept. 4. Northwest of Arcata, Hum-
boldt County, Calif. Plaster fell at the Eureka
County Courthouse; new cracks formed in the walls
of the old high school building; and windows broke at
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a drugstore. At Orick, plaster and walls were cracked
and stock fell in stores. Felt over a small area of
northern California, mainly in Humboldt County.
(Ref. 35, 259, 480.)

1962. Oct. 29 (Oct. 28). Near Big Bear, San
Bernardino County, Calif. A window was broken
and stock fell from shelves at Big Bear City, and a
water main was broken at Redlands. Rocks rolled
onto the highway between Bear Valley and Lucerne
Valley. Felt mainly in Riverside and San Bernardino
Counties. Many aftershocks were recorded. (Ref. 35,
259, 292.)

1963. May 22. West of Sunnyvale, in Santa
Cruz County, Calif. One roof reportedly caved in
at Sunnyvale. Felt over a small part of the coastal
area of west-central California. (Ref. 36, 259, 324.)

1963. May 23, 15 53 UTC. Imperial Valley,
Calif. The main shock of a series on May 22-23
caused minor damage at Brawley (plate-glass win-
dow broke; plaster cracked) and Westmorland (plas-
ter fell; windows and dishes broke). Felt mainly in
the Imperial Valley of southern California. (Ref. 36,
259, 292.)

1963. June 7. West of Antioch, Contra Costa
County, Calif. Slight damage occurred at Antioch,
where cracks formed in the walls and foundation of a
school, old cracks were enlarged, and beams and
doors “twisted.” Plaster was cracked at Clayton, Con-
cord, and Cowell. Felt in the San Francisco Bay area,
mainly in Contra Costa County. (Ref. 36, 259, 324.)

1963. Sept. 14, 19 46 UTC. Near Watsonville,
Monterey County, Calif. The earthquake caused
minor damage east of Watsonville in the Chitten-
den-Soda Lake area. In this small area along the
San Andreas fault, the second floor of a wood-frame
house was displaced; a water tank shifted on its
foundation; one stone chimney was shaken loose, and
one was cracked; and footings of a bridge across the
Pajaro River were damaged slightly. Landslides were
reported in the Soda Lake and Pajaro Gap areas.
Felt along the coastal area of west-central California
from Bolinas to Big Sur. (Ref. 36, 259, 467.)

1963. Sept. 23. Near San Jacinto, Riverside
County, Calif. Chimneys were cracked and twisted
at Hemet. Plaster cracked and fell at Hemet and San
Jacinto, and windows and dishes were broken. Felt
over a large part of southern California—from Los
Angeles east to Twentynine Palms (San Bernardino
County) and south to San Diego. (Ref. 36, 259, 292.)

1963. Dec. 6. Near Toms Place, Mono County,
Calif, Plaster was cracked at Bishop and in the Par-
adise area northwest of Bishop. Also, a 230-kV-trans-
former bushing was cracked at Bishop. Felt over a

SEISMICITY OF THE UNITED STATES, 15681989 (REVISED)

moderate area of east-central California and western
Nevada. (Ref. 36, 259, 292.)

1964. June 21. California-Mexico border
region. Plaster fell from a 2-m-long crack in the ceil-
ing of a building at San Diego, and new cracks
formed in the beams at the post office. Slight damage
also was reported at Coronado. Felt over a small area
of southwest California. (Ref. 37, 259, 292.)

1964. Nov. 16 (Nov. 15). Near Corralitos,
Santa Clara County, Calif. The most serious dam-
age to property occurred in Corralitos. Several chim-
neys were toppled there, other chimneys were
twisted, and water service was disrupted. Minor
damage occurred at several towns in the Corralitos
area. Felt along the coast of west-central California
from Napa on the north to San Simeon (San Luis
Obispo County) on the south. Magnitude 4.5 my,
NUT, 4.3 Mg NUT. (Ref. 37, 259, 263, 324.)

1964. Dec. 22. West of Ensenada, Mexico.
The San Diego area sustained the most severe dam-
age, which included fallen stones from a chimney,
exterior crack in a fire station wall, broken windows,
and fallen light fixtures. Slight damage also
occurred at Boulevard, Imperial Beach, La Mesa, and
Potrero. Felt along the coast from Los Angeles to
Tijuana (Mexico) and inland to Calipatria (Imperial
County). Magnitude 5.0 mp NUT, 5.5 Mg NUT. (Ref.
37, 259, 263, 292.)

1965. dJan. 1. Southwest of Fontana, San Ber-
nardino County, Calif. Glassware and dishes were
broken at Fontana, and the ceiling of one house was
shattered. A cement sidewalk was cracked at Lytle
Creek, northwest of San Bernardino. Felt over a
small area, mainly in Riverside and San Bernardino
Counties. (Ref. 75, 259, 292.)

1965. Apr. 15. San Bernardino Valley, Calif.
The press reported broken windows and merchan-
dise shaken from shelves throughout the San Ber-
nardino Valley, including Chino, Colton, Fontana,
Rialto, and San Bernardino. Felt in Los Angeles,
Orange, Riverside, and San Bernardino Counties.
(Ref. 75, 259, 292.)

1965. June 16 (June 15). Imperial Valley,
Calif. This was the main shock of a series that
occurred in the Imperial Valley June 15-17. Slight
damage was sustained at Westmorland, where plate-
glass windows and dishes were broken, and at Impe-
rial, where walls were cracked. Felt over a small
area of Imperial County. (Ref. 75, 259, 292.)

1965. July 16 (July 15). Near Saugus, Los
Angeles County, Calif. Stucco was cracked in sev-
eral places in a house at Saugus, and one existing
crack in cement was enlarged. Felt mainly in Kern
and Los Angeles Counties. (Ref. 75, 259, 292.)
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1965. Sept. 10. Near Pittsburg, Contra Costa
County, Calif. Windows were broken in two houses
at Concord, and in two stores at Pittsburg. At Cow-
ell, chimneys were cracked and dishes were broken.
Small rockslides were observed in Mount Diablo
State Park. Felt over a small part of the San Fran-
cisco Bay region, mainly in Contra Costa County.
(Ref. 75, 259, 324.)

1965. Sept. 25, 17 43 UTC. Southeast of
Newberry, San Bernardino County, Calif. The
main shock of a series of three events on Sept. 25
and 26 first increased and then decreased the flow of
a spring at the Camp Cady Ranch, south of Manix
Station. Gas pipes were damaged at Newberry, caus-
ing an explosion; an underground water tank was
cracked at Hodge; and plaster cracked and fell at
Kelso. The main shock was felt over a large area of
southern California and at a few towns in southern
Nevada and southwest Arizona. Two strong after-
shocks were felt in the area at 17 48 UTC on Sept.
25 and 07 00 UTC on Sept. 26. Magnitude 4.7 my,
NUT, 4.4 Mg NUT. (Ref. 75, 259, 263, 292.)

1965. Oct. 17. Near Palm Springs, Riverside
County, Calif. At Palm Springs, windows cracked
and dishes broke, and at Cathedral City, a garden
wall cracked. Felt mainly in Riverside and San Ber-
nardino Counties. (Ref. 75, 259, 292.)

1965. Now. 12, South of Glendale, Los Ange-
les County, Calif. Minor cracks formed in concrete
on the 30th floor of the Occidental Center in Los
Angeles, and plaster was cracked slightly in the Fed-
eral Building in Glendale. Felt only in a small area
of southwest Los Angeles County. (Ref. 75, 259, 292.)

1966. May 24 (May 23). Near Chico, Butte
County, Calif. This light shock generated a rock-
slide at Las Plumas, near Oroville, and cracked plas-
ter northeast of Chico, at Forest Ranch. Felt over a
moderate area in east-central California. Magnitude
3.8 mp, NUT, 4.0 Mg NUT. (Ref. 81, 259, 263, 324.)

1966. June 28, 04 26 UTC (June 27). Near
Parkfield, Monterey County, Calif. This earth-
quake occurred in a sparsely populated region near
Parkfield, so little building damage was sustained.
The main damage included broken windows, cracked
walls and swimming pools, and overturned tomb-
stones in the Parkfield cemeteries.

Minor surface faulting, about 35 km long, occurred
in a narrow zone along the San Andreas fault—from
a few kilometers northwest of Parkfield almost to
Cholame. About 1.5 km northeast of Cholame, the
white dividing line on Highway 466 was offset about
10 cm. At that same site, a small concrete bridge
sustained minor cracks and the pavement buckled.
Bridges on the Parkfield-Cholame Highway, which
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parallels and crosses the fault trace several times,
sustained minor damage. It was felt generally from
Santa Cruz to Oxnard and northeastward into the
Sierra Nevada foothills. It was preceded by a strong
shock at 04 08 UTC on June 28 and followed by
shocks of lower magnitude on June 28 and 29. More
than 200 aftershocks occurred through December
1966. Magnitude 6.0 Mg ELL, 5.7 My, ELL, 5.91 Mj,
KJ. (Ref. 81, 259, 398, 521, 551.)

1966. Aug. 7. Gulf of California, Sonora, Mex-
ico. This earthquake cracked the ground 48 km
south of San Luis and Rio Colorado in the El Golfo
de Santa Clara area of Mexico. Damage in the
United States was most severe at Yuma, Ariz., where
a sidewalk sagged about 10 cm and the facades of
several buildings sustained cracks. Slight damage
also occurred at Blythe, Holtville, and Winterhaven,
Calif., and at Picacho and Somerton, Ariz. The earth-
quake was felt widely in southern California and
southwest Arizona and also was reported felt at
Boulder City, Nev. (Ref. 38, 81, 259, 266.)

1966. Sept. 12, 16 41 UTC. Near Boca,
Nevada County, Calif. Minor but extensive frac-
tures in the ground were observed in the area north-
east of Truckee, extending 16 km on a trend N. 30°
E. from Prosser Reservoir to Hoke Valley. Chimneys
toppled and masonry walls were cracked at Boca,
Hirschdale (near Boca Dam), Hobart Mills (near
Prosser Dam), Loyalton, and Sierraville. Pipelines
were ruptured at Loyalton and Boca Dam. Several
bridges on Highway 80 sustained minor damage, and
Boca and Prosser earthfill dams were cracked. Land-
slides, rockslides, and slumping occurred on area
highways and on the Southern Pacific Railway road-
bed. This was the main shock of a series occurring
near Boca. It was felt over a large area of east-cen-
tral California and northwest Nevada. Magnitude
5.2 my NUT, 5.6 Mg NUT. (Ref. 81, 259, 263, 324,
457, 555.)

1966. Oct. 2 (Oct. 1). Palos Verdes Penin-
sula, Los Angeles County, Calif. On Palos Verdes
Peninsula, two windows were broken, the curb and
street were split, and the ground pulled away from
the courtyard wall. Felt mainly in southwest Los
Angeles County and western Orange County. (Ref.
81, 259, 292.)

1967. May 21. Near Anza, Riverside County,
Calif. The shock rolled rocks onto Highway 74 from
Nightingale to Palm Desert. A water reservoir at
Norco sustained about $40,000 damage. Near Anza,
well water appeared murky later in the day.
Although this earthquake was felt mainly in River-
side, San Bernardino, and San Diego Counties, it
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was reported in scattered towns in Los Angeles and
Orange Counties. (Ref. 40, 72, 292.)

1967. June 15 (June 14). Near Whittier, Los
Angeles County, Calif. At Whittier, a plate-glass
window broke at a market, a water pipe broke in an
office building, and a wall cracked in a garage.
Hairline cracks formed in a house foundation at San
Gabriel, and plaster fell from a house in north Los
Angeles. Felt mainly in the Whittier and San Gab-
riel Valley areas of Los Angeles County. (Ref. 40,
72, 292.)

1967. June 26. Near Redwood Valley, Mendo-
cino County, Calif. Brick chimneys and dishes were
damaged at Ukiah, and chimneys and walls were
cracked in Redwood Valley, about 11 km north of
Ukiah. At Coyote Dam, northeast of Ukiah, concrete
spalled slightly on the curb of the intake tower
access bridge. Felt over a small area of Lake and
Mendocino Counties. (Ref. 40, 72, 324.)

1967. July 22. Near Paicines, San Benito
County, Calif. At the Bear Valley Fire Control Sta-
tion at Paicines, bricks and plaster were cracked and
furniture was displaced. Felt only at a few towns in
San Benito County and at Coalinga in Fresno
County. (Ref. 40, 72, 324.)

1967. Sept. 7. Near Corralitos, Santa Cruz
County, Calif. The only damage reported was at
San Jose, about 40 km north of the epicenter, where
cracks in a cement fence and in plaster were
enlarged. Felt from Point Reyes Station (Marin
County) south to King City (Monterey County).
Magnitude 4.0 My NUT, 4.1 Mg NUT (Ref. 40, 72,
263, 324.)

1967. Sept. 28. Northeast of Morgan Hill,
Santa Clara County, Calif. Rockslides were
observed within 5 km of the epicenter. At San Jose,
exterior walls of a house were cracked. Felt from
Marin County south to Monterey County and east to
Merced County. Magnitude 4.3 my, NUT, 4.1 Mg
NUT. (Ref. 40, 72, 263, 324.)

1967. Dec. 10, 12 06 UTC. Off the coast of
Humboldt County, Calif. Minor damage occurred
at several towns, including Crannell (chimney
twisted), Denny (brick chimney cracked), Ferndale
(windows cracked), and Scotia (plate-glass window
cracked). The first shock was felt mainly in Hum-
boldt County. Two aftershocks were observed, the
strongest at 12 33 UTC. Magnitude 5.6 my, NUT, 5.5
Mg NUT. (Ref. 40, 72, 74, 263.)

1967. Dec. 18. Near Corralitos, Santa Cruz
County, Calif. Minor damage occurred mainly in
the area of Corralitos, Gilroy, and Watsonville. It
included cracks in chimneys and plaster, broken win-
dows, and damage to fallen stock in stores. Felt from

SEISMICITY OF THE UNITED STATES, 1568-1989 (REVISED)

Marin County south to Monterey County and east to
Merced County. Magnitude 4.8 m; NUT, 4.7 Mg
NUT. (Ref. 40, 72, 263, 324.)

1968. Apr. 9, 02 28 and 03 48 UTC (Apr. 8).
Borrego Mountain earthquake, near Ocotillo
Wells, San Diego County, Calif. Along the Coyote
Creek fault, surface rupture 31 km in length was
observed. Highway 78 sustained cracks adjacent to
Ocotillo Wells. Rockslides occurred in Palm Canyon,
Split Mountain, and Font's Head in the Anza-Bor-
rego Desert State Park, and huge boulders blocked
the Montezuma-Borrego Highway. The walls of one
house at Ocotillo Wells were split over doorways and
at corners of rooms, and the bedroom was separated
from the rest of the house. The main shock at 02 28
UTC was felt over a large area, including southern
California, southwest Arizona, and southern Nevada
(see fig. 21). Several aftershocks were reported. The
largest one at 03 48 UTC knocked plaster to the floor
in a theater at Calexico. Magnitude 7.0 Mg ABE, 6.6
my, ABE, 6.8 Mg ELL, 6.3 My, ELL, 6.0 m;, NUT, 6.7
Mg NUT, 6.93 My, KJ (main shock). (Ref. 41, 263,
292, 521, 552, 554.)

1968. Apr. 25. Near Santa Rosa, Sonoma
County, Calif. Damage in the Santa Rosa area was
limited to broken chimneys, windows, plaster, and
stock in stores. One chimney toppled in the Lark-
field housing tract north of Santa Rosa, about 20 per-
cent of the chimneys were damaged visibly, and
many windows were broken. Considerable damage
to plaster was reported in light wood-frame build-
ings. Several tombstones were rotated in the ceme-
tery north of Santa Rosa. Felt over a small area of
west-central California from Mendocino County on
the north to San Mateo County on the south. Magni-
tude 4.6 Mg NUT. (Ref. 41, 263, 324.)

1968. Apr. 29 (Apr. 28). South of Willows,
Glenn County, Calif. Most of the damage from this
shock was to merchandise in stores in the Chico
area. One water well near Tehama went dry after
the earthquake. At Chico, a sliding glass door and a
glass trophy shelf were broken at a high school. Felt
mainly in Butte, Glenn, and Tehama Counties in
northern California. (Ref. 41, 324.)

1968. June 26, 01 42 UTC (June 25). Near
Petrolia, Humboldt County, Calif. Several chim-
neys were toppled in the Honeydew-Petrolia area,
and much damage to plaster and windows was
reported. In Mattole Valley, a porch on a building
collapsed and several fireplaces were damaged.
Landslides and cracks in the ground were observed
near the mouth of the Mattole River. Felt mainly in
Humboldt and Mendocino Counties in northern Cali-
fornia. Several aftershocks were felt in the area.
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FIGURE 21.—Isoseismal map for the Borrego Mountain, California, earthquake of April 9, 1968. Isoseismals are based on intensity
estimates from data listed in references 41 and 72 of table 1.

Magnitude 5.4 Mg ELL, 4.9 m, NUT, 5.6 Mg NUT.
(Ref. 41, 263, 480, 521.)

1968. June 29. Off the coast of southern Cali-
fornia in Santa Barbara Channel. At Goleta, a
bridge at one overcrossing had spalled concrete chips
and cracked tar and mortar. Much stock was dam-
aged in the stores at Goleta. The only other town
reporting the shock was Santa Barbara. Several light
tremors were felt in the area from June 23 to July
31, the strongest on July 5 at 00 45 UTC (see next
paragraph). (Ref. 41, 292,)

1968. July 5 (July 4). Off the coast of south-
ern California in Santa Barbara Channel. Only
minor damage was sustained at Carpinteria (light
fixtures and plaster fell; one chimney -cracked),
Goleta (plate-glass windows broke; tile panels and
lights fell), and Santa Barbara (tile panels fell). Felt
over a moderate area of southwest California from

Santa Barbara and Kern Counties south to Orange
County. Magnitude 5.2 mp, NUT, 4.8 Mg NUT. (Ref.
41, 72, 263, 292.)

1969. Feb. 7. Off the coast of Humboldt
County, Calif. Chimneys were twisted at Petrolia
and landslides occurred. One tombstone toppled at
Ferndale, and several small cracks formed in the
walls of a school building. Slight damage to mer-
chandise occurred in several stores in Rio Dell and
Scotia. Felt over a small area of Humboldt, Mendo-
cino, and Trinity Counties. More than 40 aftershocks
were recorded. (Ref. 42, 72, 324.)

1969. Feb. 28 (Feb. 27). Near Palmdale, Los
Angeles County, Calif. Slight damage occurred at
Palmdale, where fluorescent lights fell and windows
were broken. Felt mainly in the Palmdale area of
northern Los Angeles County. (Ref. 42, 72, 292.)
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1969. Apr. 28. Near Borrego Springs, San
Diego County, Calif. At Borrego Springs, large
pieces of the ceiling fell at a bank, light fixtures were
damaged, and brick walls were cracked. Several
plate-glass windows were shattered in the town, and
loss of merchandise in stores was common. Several
rockslides occurred in the Santa Rosa Mountains,
northeast of Borrego Springs. Felt over much of
southern California and northern Baja California and
at a few towns in southwest Arizona and southern
Nevada. Magnitude 5.5 mp NUT, 5.1 Mg NUT. (Ref.
42,72, 263, 292.)

1969. June 7. Off the coast of Humboldt
County, Calif. Near Capetown (between Ferndale
and Petrolia), the top of a chimney fell, one chimney
was cracked, and dishes were broken. The shock was
felt only slightly at three other towns in Humboldt
County. (Ref. 42, 72, 324.)

1969. Oct. 2, 04 56 and 06 19 UTC (Oct. 1).
Near Santa Rosa, Sonoma County, Calif. These
earthquakes caused one fatality and left severe prop-
erty damage in Santa Rosa: several old brick and
wood-frame buildings were damaged beyond repair;
chimneys were destroyed; sidewalks buckled; and
underground pipes ruptured. Other buildings in
Santa Rosa that sustained substantial damage
included Fremont Elementary School, Sonoma
County Social Service Building, J.C. Penney Com-
pany store, and Veterans Memorial Building. Total
damage was estimated at $8.35 million.

Significant cracking or offset of roads was not
observed, except for some settlement of fill at one
freeway overpass. On the north side of Santa Rosa,
about 36 transverse fractures were observed in the
asphalt of Poppy Drive; and fresh, irregular cracks
formed in the dry dirt roads in the Rural Cemetery
near Poppy Drive. Many tombstones in cemeteries
were thrown down or twisted. Both earthquakes
were felt over a moderate area of west-central Cali-
fornia—from Sonoma County east to Sacramento
County and south to Santa Cruz County. Several
aftershocks were felt in the Santa Rosa area. Magni-
tude 4.8 my NUT, 4.5 Mg NUT (first shock.) (Ref. 42,
72, 263, 399, 599.)

1969. Oct. 27, 10 59 UTC. Near Hollister,
San Benito County, Calif, Slight damage
occurred at Hollister, where a wall joint opened
slightly, plaster was cracked, and stock was dam-
aged in stores. Felt over a small area of central
California. (Ref. 42, 72, 324.)

1970. Jan. 3 (Jan. 2). Near Cupertino, Santa
Clara County, Calif. At Cupertino, plaster broke
and fell and bottles toppled from shelves in a store.
This light shock was felt over a small area, mainly
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in the Cupertino region west of San Jose. (Ref. 43,
72, 324.)

1970. June 12, 03 30 UTC (June 11). Near
Danville, Contra Costa County, Calif. This earth-
quake was the strongest of a series of shocks that
occurred in the Danville area in May and June. One
chimney fell in Danville, and a brick pillar partly
crumbled at the Greenbrook Clubhouse. Also dam-
aged in Danville were several outside brick facades, a
fence, and several windows. Felt over a small area of
the San Francisco Bay region, mainly in the Danville
area. (Ref. 43, 72, 324.)

1970. June 12, 16 03 UTC. Near Danville,
Contra Costa County, Calif. At the Danville Post
Office, a wooden upright support beam was damaged
slightly and existing plaster cracks were enlarged.
Much stock was damaged in local stores. Felt mainly
in the area of Danville. (Ref. 43, 72, 324.)

1970. Aug. 4 (Aug. 3). Off the coast of cen-
tral California in Monterey Bay. Plaster cracked
and fell at Monterey; a window broke; and a few tele-
phone lines were knocked down. Damage was slight
at Carmel Valley, where beams in one building
twisted and cracked. Felt from the San Francisco
Bay area south to Monterey County. Magnitude 4.4
my, NUT, 3.6 Mg NUT. (Ref. 43, 72, 263, 324.)

1970. Sept. 12. Lytle Creek area, San Ber-
nardino County, Calif. This was the main shock of
a series that centered northwest of San Bernardino
near Lytle Creek. Chimneys and tombstones were
twisted and overturned and cracks formed in the
ground at Lytle Creek. Several roads in the area
were blocked by rockslides. Felt over a large area of
southern California. Magnitude 5.7 My, KJ. (Ref. 43,
72, 292.)

1971. Feb. 9, 14 00 UTC. North of San
Fernando, Los Angeles County, Calif. This
destructive earthquake occurred in a sparsely popu-
lated area of the San Gabriel Mountains, near San
Fernando. It lasted about 60 seconds, and, in that
brief span of time, took 65 lives, injured more than
2,000, and caused property damage estimated at
$505 million.

The earthquake created a zone of discontinuous
surface faulting, named the San Fernando fault
zone, which partly follows the boundary between the
San Gabriel Mountains and the San Fernando—
Tujunga Valleys and partly transects the northern
salient of the San Fernando Valley. This latter zone
of tectonic ruptures was associated with some of the
heaviest property damage sustained in the region.
Within the entire length of the surface faulting,
which extended roughly east-west for about 15 km,
the maximum vertical offset measured on a single















EARTHQUAKES IN CALIFORNIA

over a small area of Napa and Sonoma Counties.
(Ref. 47, 107, 401.)

1974. Sept. 21. Near Sunnymead, Riverside
County, Calif. Three walls were cracked at a ranch
in Sunnymead, and damage was reported at San
Bernardino. Felt over a small area of Riverside and
San Bernardino Counties. (Ref. 47, 402.)

1974. Nov. 28. Near Hollister, San Benito
County, Calif, Widespread minor damage occurred
at Hollister, including fallen bricks from one chimney,
broken windows, cracked water pipe, and cracks in
wall and ceiling. Felt over a moderate area of west-
central California. (Ref. 47, 401.)

1975. Jan. 12, 01 37 UTC (Jan. 11). Near
Petrolia, Humboldt County, Calif. A small
amount of chimney damage was reported at Petrolia,
and one television antenna fell. Felt along the coast
of Humboldt County from Trinidad on the north to
Piercy (northern Mendocino County) on the south.
(Ref. 48, 87, 401.)

1975. Jan. 13. Near Long Beach, Los Angeles
County, Calif. Plaster cracked and fell at Long
Beach. The press reported minor damage at Lake-
wood. The tremor was felt along the coast of Los
Angeles County south to the Vista area and from the
coast east to Bloomington (San Bernardino County).
(Ref. 48, 87, 355.)

1975. Jan. 21. Near Calipatria, Imperial
County, Calif. At Calipatria, bricks were separated
and plaster fell. This earthquake was part of a
series that centered in the Brawley area through
early February. It was felt over a small area of
Imperial County near the U.S.-Mexico border. (Ref.
48, 87, 355.)

1975. Jan. 23, 17 02 UTC. South of Calipa-
tria, Imperial County, Calif. This was the main
shock of a swarm that struck Imperial Valley in late
January and early February. It generated surface
ruptures along a 10.4-km segment of a newly recog-
nized fault southeast of Brawley, now designated the
Brawley fault. Displacement, which apparently was
vertical at the surface, reached a maximum of more
than 0.2 m at Keystone Road. The shock knocked
down several light fixtures and bits of plaster from a
store ceiling in Brawley; it also broke windows in
houses and cracked plaster. Plaster also fell at Cali-
patria and a large crack formed in one wall. Resi-
dents throughout the Imperial Valley reported feeling
this shock. (Ref. 48, 355, 565.)

1975. Jan. 23, 23 24 UTC. Near Brawley,
Imperial County, Calif. Ceiling tiles fell to the
floor at two stores in Brawley, and a small crack
formed in a store wall. This earthquake was
reported only at Brawley. (Ref. 48, 355.)
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1975. Mar. 3. Near Compton, Los Angeles
County, Calif. Joints in a concrete walk were
separated and plaster was cracked at Compton. Win-
dows were broken at Gardena. (Ref. 48, 355.)

1975. June 1 (May 31). Galway Lake area,
San Bernardino County, Calif. Property damage
was not reported from the epicentral area, which is
in the Mojave Desert and virtually uninhabited.
Ground ruptures observed followed a preexisting,
unmapped fault in the Galway Lake area. The rup-
tures began about 1 km north of Galway Lake and
extended south toward Emerson Lake, a distance of
6.8 km. Boulders were overturned in the area, and
cracks formed in the ground. Felt mainly in San Ber-
nardino County. (Ref. 38, 355.)

1975. June 7. Near Fortuna, Humboldt
County, Calif. At Fortuna, 10 weak chimneys top-
pled and 20 others were damaged; sidewalks cracked
and some sank. Minor damage to chimneys also
occurred at Carlotta, Fernbridge, Ferndale, Hydes-
ville, Loleta, Petrolia, Rio Dell (water main also
broke), Rohnerville, Scotia, and Waddington. Land-
slides were observed in the Fortuna—-Rio Dell areas.
Felt along the coast from Crescent City south to
Albion (Mendocine County) and from the coast east
to Lewiston (Trinity County). (Ref. 48, 401.)

1975. June 20 (June 19). Near Calexico,
Imperial County, Calif. Slight damage was
reported, but not described, at Calexico. The shock
was felt at a few other towns in Imperial County and
in southwest Arizona. (Ref. 48, 355.)

1975. Aug. 1, 20 20 UTC. Near Oroville, Butte
County, Calif. Structural damage, consisting mainly
of cracks in chimneys and walls, broken windows and
plaster, and loosened light fixtures, occurred at sev-
eral schools, hospitals, and houses in the Oroville-
Thermalito area. Many chimneys toppled or had to
be taken down in Oroville and Palermo. Property
damage was estimated at $2.5 million.

This earthquake was associated with the first
recorded surface faulting in the western foothills of
the Sierra Nevada. New fractures in the ground
were observed in a 3.8-km-long north- to north-north-
west-trending zone. The block east of the fault
moved upward relative to that on the west, as shown
by about 55 mm of slip across the surface ruptures
and 180 mm of vertical movement of benchmarks
near the rupture zone. Felt over a large area of
northern California and western Nevada. (Ref. 38,
401, 566, 599.)

1975. Aug. 2. Oroville area, Butte County,
Calif. The University of California at Berkeley
assigned MM intensity VI to this earthquake but did
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not describe the damage. Felt throughout Butte and
surrounding counties. (Ref. 48, 401.)

1975. Aug. 3, 06 35 UTC (Aug. 2). Near
Firebaugh, Fresno County, Calif. A water line
broke and plaster cracked at Firebaugh; a church
was damaged at Three Rocks. Felt mainly in
Fresno and surrounding counties. Magnitude 4.9
Mj, PAS. (Ref. 48, 401.)

1975. Aug. 10 (Aug. 9). South of Mariposa,
Calif. Rockslides and broken windows were reported
at Mariposa; slight damage was reported at San
Joaquin in Fresno County. Felt over a small area of
central California. (Ref. 48, 401.)

1975. Sept. 13. West of Avenal in Monterey
County, Calif. Cracks formed in plaster and ground
at Avenal. Felt along the coast of Monterey and San
Luis Obispo Counties and east to Fresno County.
Magnitude 5.0 My, PAS. (Ref. 48, 401.)

1975. Nov. 14. Near Eureka, Humboldt
County, Calif. Damage was slight at Eureka, where
windows were broken. Dishes and dolls were broken
at a store in Ferndale. The press reported that the
shock was felt north to Oregon and south to San
Francisco. (Ref. 48, 401.)

1976. Jan. 1. Near Brea, Los Angeles
County, Calif. This New Year's Day earthquake
disturbed millions of residents in the Los Angeles
region but caused no injuries and only slight dam-
age. Damage occurred at Brea (windowpane broke
and fireplace cracked), La Habra (water pipe broke),
and Yorba Linda (walls and ceilings cracked). A
strong-motion record obtained at Whittier, about
13.8 km west of the epicenter, recorded a maximum
acceleration of 0.28 g (gravity). The shock also was
felt in Orange, Riverside, and San Bernardino Coun-
ties. (Ref. 49, 355.)

1976. Jan. 14. North of Avenal in Fresno
County, Calif. At Avenal, plaster was cracked and
a light fixture was knocked from the ceiling at a
school. The shock also was felt in Kings, Monterey,
and San Luis Obispo Counties. Magnitude 4.6 Mj,
PAS. (Ref. 49, 401.)

1976. Apr. 8. Near Granada Hills, Los Ange-
les County, Calif. Plaster was cracked at Granada
Hills, and slight damage was reported, but not
described, at Inglewood. Felt from Bakersfield (Kern
County) to San Diego. Magnitude 4.8 Mj, BRK.
(Ref. 49, 355.)

1976. Aug. 11. Near Borrego Springs in Riv-
erside County, Calif. In Borrego Springs, mud-
slides and cracks in the ground were reported in
Anza-Borrego State Park. A cement curb buckled at
Palm Desert. Felt in Imperial, Orange, San Bernar-
dino, and San Diego Counties. (Ref. 49, 355.)
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1976. Aug. 20. Near Danville, Contra Costa
County, Calif. This earthquake was the largest of a
series in the San Francisco Bay area Aug. 15-16
and 20-22. The only reported damage occurred in
Danville, where plaster was cracked in some houses.
Felt throughout the San Francisco Bay area. (Ref.
49, 401.)

1976. Oct. 17 (Oct. 16). Near Newhall, Los
Angeles County, Calif. Slight damage was
observed at Newhall, where a water main was bro-
ken, and at Tarzana, where plaster and masonry
sustained cracks. The shock also was felt in Kern
and Ventura Counties. Magnitude 4.1 Mj;, BRK.
(Ref. 49, 355.)

1976. Nov. 4. Northwest of Brawley, Imperial
County, Calif. A series of earthquakes was
recorded on this date, but only slight damage
occurred. Plaster and drywall were cracked at Braw-
ley; fences were displaced slightly, and cracks formed
in plaster and tiles at El Centro; and cracks formed
in plaster and ground at Westmorland. Felt over a
large area of southern California (including Imperial,
Riverside, and San Diego Counties) and southwest
Arizona (including the towns of San Luis and Yuma).
Magnitude 5.5 My, BRK. (Ref. 49, 355.)

1976. Nov. 22. West of Los Angeles, Calif.
Windows were broken and plaster was cracked at
North Hollywood; slight damage was reported at
Long Beach and Los Angeles (cracks in plaster). Felt
over a small area along the west coast of Los Angeles
County. (Ref. 49, 355.)

1977. Jan. 8. Near Oakland, Contra Costa
County, Calif. This main shock of a series of 58
tremors caused minor damage at several towns,
including Berkeley (broken windows, enlarged cracks
in walls); El Cerrito (dislodged chimney brick, cracks
in walls); Napa (cracks in plaster and drywall); Oak-
land (cracks in plaster in several houses); San Fran-
cisco (chandelier knocked down, cracks in ceilings);
and Walnut Creek (cracks in drywall). Felt along the
coast of California from Sonoma County south to
Santa Cruz County. (Ref. 39, 401.)

1977. June 21 (June 20). Southwest of
French Camp in Alameda County, Calif. This
earthquake cracked sidewalks slightly at French
Camp and left cracks in plaster and drywall at El
Granada. It was felt along the coast from Point
Reyes Station (Marin County) south to Santa Cruz
and from the coast east to the Sonora area (Tuol-
umne County). (Ref. 39, 401.)

1977. Aug. 12 (Aug. 11). Near San Fernando,
Los Angeles County, Calif. One person was injured
at San Fernando when a shelf of dishes fell on her.
Windows were broken in Los Angeles, Northridge,
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damage to walls, plaster, and windows occurred at
Benton, Bishop, Easton, Friant, Mammoth Lakes,
and Paradise Camp. Felt over a large area of north-
ern California and into western Nevada—from Sacra-
mento on the north to Santa Barbara on the south
and east to Mina and Beatty, Nev. Magnitude 5.8
Mg, BRK. (Ref. 240, 355.)

1978. Nov. 20 (Nov. 19). Near Redlands, San
Bernardino County, Calif. This earthquake
caused slight damage at Redlands, where interior
plaster walls cracked and split and hairline cracks
formed in exterior walls. Felt in parts of Los Ange-
les, Orange, Riverside, San Bernardino, and San
Diego Counties. (Ref. 240, 355.)

1979. Jan. 1. Near Malibu, Los Angeles
County, Calif. Windows were reported broken in
Culver City, Malibu, Santa Monica, Tustin, and Ven-
ice. Slight damage to walls (mainly cracks) occurred
at Studio City and Woodland Hills. Boulders fell onto
the Pacific Coast Highway in the Malibu area, and
mud and boulders tumbled onto other roads in Mal-
ibu. The main earthquake was felt along the coast
from Santa Barbara south to Bonita (San Diego
County) and from the coast east to the area of Bar-
stow (San Bernardino County) and Palm Springs
(Riverside County). The California Institute of Tech-
nology recorded about 50 aftershocks in the next 2
hours. (Ref. 262, 474.)

1979. Feb. 3. Off the coast of Humboldt
County, Calif. Many store windows were broken
and stock tumbled from shelves in stores in the
downtown areas of both Arcata and Eureka. At
Eureka, chimneys were cracked and broken (one fell
through a roof); drywall, plaster and exterior walls
were cracked; three water mains were broken; and
ceiling tiles and light fixtures fell in some stores.
Felt in parts of Del Norte, Humboldt, Mendocino,
Siskiyou, and Trinity Counties and in southwest Ore-
gon. (Ref. 262, 401.)

1979. Feb. 22. Homey Lake Valley, Lassen
County, Calif. This earthquake interrupted tele-
phone service in the epicentral area but caused only
minor property damage. Drywall was cracked at
Doyle, near the Nevada border, and desks were dis-
placed. The earthquake was felt over a large area of
northeast California and western Nevada. It was
preceded by a small foreshock and was followed by
aftershocks through Feb. 23. (Ref. 262, 401.)

1979. Mar. 15, 21 07 UTC. Near Landers, San
Bernardino County, Calif. This earthquake was
the strongest of a series of shocks in the area on Mar.
15. A surface rupture formed in the Homestead Val-
ley area along the east bank of Pipes Wash and at
three sites west of the Pipes Wash fault. The highest
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intensity was observed at Landers, where moderate
damage to buildings and their contents occurred
(downed chimney, cracked walls, broken windows and
dishes), and electric and telephone services were dis-
rupted for several hours. Slight damage to plaster
and walls was reported from several other towns in
the area. The main shock was felt in Los Angeles,
Orange, Riverside, San Bernardino, and San Diego
Counties and at a few towns in southwest Arizona
and western Nevada. (Ref. 262, 355.)

1979. May 8 (May 7). Near San Jose, Santa
Clara County, Calif. This earthquake was stron-
gest in East San Jose, where windows were broken,
plaster was cracked, pictures fell from walls, and a
refrigerator fell over. Felt mainly in the coastal area
around San Francisco Bay. (Ref. 262, 401.)

1979. Jumne 14 (June 13). Near Onyx, Kern
County, Calif. Minor damage consisting of large
cracks in plaster walls and cracks in brick fences and
sidewalks occurred at Onyx. The earthquake was
felt only at a few towns in the epicentral area. (Ref.
262, 355.)

1979. June 29 (June 28). Big Bear Lake, San
Bernardino County, Calif. This earthquake was
felt strongly in the Big Bear Lake recreation area,
where large cracks formed in plaster, a foundation
cracked, a plate-glass window shattered, and several
burglar alarms were triggered. Felt in the Los Ange-
les Basin and as south as San Diego. (Ref. 262, 472.)

1979. June 30, 00 34 UTC (June 29). Near Big
Bear Lake, San Bernardino County, Calif. This
earthquake is the largest of a series in the area that
began on June 29. At Big Bear City, several windows
were broken, walls were cracked, and a large section
of acoustical-tile ceiling fell. At Sugarloaf, chimney
bricks loosened and ceiling tile and a foundation
cracked. Felt west to Long Beach, south to San
Diego, and north to Yermo (San Bernardino County),
but the felt area east of Big Bear City is unknown.
(Ref. 262, 472.)

1979. Aug. 6. Near Gilroy, Santa Clara
County, Calif. No fatalities occurred, but 16 people
were injured in Hollister and Gilroy. Property dam-
age in the two towns, estimated at $500,000, con-
sisted mainly of damaged chimneys, broken
glassware in stores, and structural damage to five
buildings in Gilroy.

Many chimneys were damaged in older houses
near Gilroy's downtown area. A crack split a wall in
the City Hall, and the ceiling in a court room of the
Municipal Courthouse caved in. Beams and uprights
were damaged at Fords Department Store and the
store was closed. At Hollister, a parapet toppled and
caved in the roof of a real estate office; a ceiling



166

partly collapsed at a new building on San Felipe
Road. The J.C. Penney Store sustained a 3-m hole in
its ceiling, and extensive cracks formed in the ceiling
throughout the store. A service station at nearby
Casa de Fruta sustained extensive damage, including
fallen bricks from the chimney, bulging of exterior
walls, and separation of interior walls from ceiling or
floor. The fire station at Pacheco Pass, about 16 km
northeast of Hollister, sustained extensive damage,
and the nearby lookout station was vacated because
of structural damage.

Ground displacement was observed along the Cala-
veras fault zone from Hollister north to the Anderson
Lake area, about 39 km. The maximum horizontal
displacement, 5—~6 mm, occurred about 10 km east of
Gilroy, where the Calaveras fault zone intersects
Highway 152. Ground lurching, settlement, and
slumping were observed in many places between
Anderson Lake and Hollister. Felt from about 60 km
north of Bakersfield, north to Sacramento, east to the
area of Reno-Lake Tahoe, Nev., and west to the
Pacific Ocean. During August, most of the 31 located
aftershocks were clustered in the area south of the
epicenter of the main shock. Magnitude 5.6 My,
ELL. (Ref. 262, 401, 521.)

1979. Oct. 15, 23 16 UTC. Imperial Valley
area, on the Baja Calif., Mexico-California bor-
der. This major earthquake injured 91 people and
caused an estimated $30 million in property damage
in the Imperial Valley area. It destroyed two houses
and 11 commercial buildings and damaged 1,565
houses and 440 commercial buildings. The most
severe damage (MM intensity IX) was to the Impe-
rial County Services building in El Centro, which
had to be razed. The support pillars failed on this
six-story reinforced concrete-frame structure, causing
partial collapse of the east part of the building. It
was designed under the 1967 provisions of the Cali-
fornia Uniform Building Code. Other property dam-
age caused by this earthquake at El Centro, Brawley,
and Calexico and at Mexicali, Mexico, is typical of
MM intensity VII, which is the highest intensity
assigned to any location except the Imperial County
Services building.

Movement along the Imperial fault also caused
damage to the irrigation system in the Imperial Val-
ley. The All American Canal, which brings water
from the Colorado River to the Imperial Valley, was
damaged most severely. East of Calexico, the earth-
quake shook down levees on both sides of the canal.
The banks settled more than 1 m in places.

Ground displacement on the Imperial fault
extended from about 4 km north of the International
Border to about 4 km south of Brawley. The
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maximum lateral displacement—about 55 cm—was
observed in Heber Dunes; the maximum vertical dis-
placement—19 cm—occurred southeast of Brawley.
Ground rupture followed the same trace as that in
the shock on May 18, 1940, and showed many of the
same features and characteristics. Aftershock activity
shifted to the north in both earthquakes, and both
sustained damaging aftershocks near Brawley. There
also is evidence that the Brawley fault experienced
sympathetic movement in both earthquakes.

Felt over a large area, including southern Califor-
nia, southern Nevada, western Arizona, and an
unknown area in Mexico. Many aftershocks
occurred, the most damaging of which were on Oct.
16 and Dec. 21 (see descriptions below). Magnitude
7.0 My, BRK, 6.0 My, ELL. (Ref. 38, 262, 355, 521.)

1979. Oect. 16, 06 58 UTC (Oct. 15). Imperial
Valley area aftershock. Aftershocks of the major
earthquake on Oct. 15 caused additional damage at
Brawley and Imperial. According to the press, near
midnight on Oct. 15, an aftershock at Imperial buck-
led the floor in one house, displaced walls, and crum-
bled the porch steps. (Ref. 262, 355.)

1979. Dec. 21. Imperial Valley area after-
shock. Another aftershock of the major earthquake
on Oct. 15 left large cracks in exterior walls at Impe-
rial and cracked windows and stone fences. Felt over
a small area of southern California and western Ari-
zona. (Ref. 262, 355.)

1980. Jan. 24, 19 00 UTC. North of Livermore
Valley in Contra Costa County, Calif. This earth-
quake injured 44 people and caused an estimated
$11.5 million in property damage (of which $10 mil-
lion damage occurred at the Lawrence Livermore
Laboratory at Livermore). The shock was associated
with surface rupture along the Greenville fault. The
rupture propagated more than 15 km to the south-
east along the Marsh Creek—Greenville faults, ceas-
ing in the area of Interstate Highway 580.

Most of the damage to property, including that at
the Lawrence Livermore Laboratory, was nonstruc-
tural. It consisted mainly of fallen ceiling tiles, fallen
bricks from chimneys, broken gas lines and water
lines, broken windows, and displacement of mobile
houses from supporting foundations. However, at the
Ordway Ranch (on Vasco Road north of Livermore), a
brick-and-stone fireplace was cracked and displaced
from the wall, as was a smaller fireplace in another
room. At Interstate 580 and Greenville Road (about 4
km north of the Lawrence Livermore Laboratory),
pavement on the overpass settled about 30 cm and
concrete on one abutment cracked and spalled.

Faulting was observed for a distance of about 6 km
along the Greenville fault, beginning near the overpass
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had to be razed, and another 20 buildings were
declared unsafe. An inspection of residential houses
in Los Angeles, Orange, and Ventura Counties indi-
cated that 123 single-family houses and 1,347 apart-
ment units were destroyed, and about 513 single-
family houses and 2,040 apartment units sustained
major damage. Property damage on the Los Angeles
campus of California State University (about 10 km
west of the epicenter) was estimated at more than
$20 million.

The most severe damage to transportation systems
was to the Interstate 605-Interstate 5, a major nine-
span bridge that was built in 1964. The five support-
ing columns sustained severe shear fractures and the
overpass was closed temporarily. Minor damage also
occurred on 23 other bridges in the area.

Damage and dysfunction of lifelines included the
often observed failure of ceramic elements on high-
voltage substation equipment, damage to large
liquid-storage tanks, and saturation of the telephone
system with inappropriate calls. The natural-gas
transmission system was not damaged, and only one
cast-iron pipe failed in the distribution system. How-
ever, about 1,400 gas leaks occurred on customer
property, and many fires were ignited.

This earthquake sequence ruptured a small and
previously unidentified, gently north-dipping, west-
striking thrust fault beneath the uplifted Puente
Hills and Elysian Park—Montebello Hills. However,
tectonic slippage was not observed during a field
study of the faults in the epicentral area. Geologic
surface expression appeared to be limited to second-
ary nontectonic breaks caused by acceleration at the
surface. Although many ground cracks formed along
the base of the Puente Hills between Turnbull Can-
yon and Norwalk Boulevard, ground breakage in that
area was limited to slope failures, including exten-
sional cracks, minor landslides, and rockfalls.
Ground-surface cracks also were observed at Wor-
sham Creek oil field and Whittier Narrows golf
course.

The main shock was followed by about 500 locat-
able aftershocks, an unusually small number for an
earthquake of this magnitude. The largest after-
shock, which occurred on Oct. 4 about 3 km north-
west of the epicenter of the main shock (see
description below), caused further damage to weak-
ened buildings. (Ref. 74, 577, 580, 581, 582, 598.)

1987. Oct. 4, aftershock. Near Whittier Nar-
rows, Los Angeles County, Calif. A strong after-
shock of the Oct. 1 Whittier earthquake killed one
person, injured several, and caused additional prop-
erty damage in Alhambra, Los Angeles, Pico Rivera,
and Whittier. Several chimneys twisted, fell, or broke
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at the roofline; stone fences cracked and toppled;
windows broke; and large cracks formed in sidewalks
and highways. The press reported that one of the two
bell towers collapsed on the San Gabriel Civic Audi-
torium. Also felt in Orange, Riverside, San Bernar-
dino, and San Diego Counties. (Ref. 74, 577, 598.)

1987. Nowv. 24, 01 54 (Nov. 23) and 13 15 UTC.
West of Westmorland, Imperial County, Calif.
The Superstition Hills earthquakes caused an esti-
mated $3 million property damage in Imperial
County. Epicenters of the shocks were in the western
Imperial Valley on a fault system comprising the
northwest-striking Superstition Hills fault and a pre-
viously unknown northeast-striking structure. The
earthquake sequence consisted of foreshocks, the first
main shock, and aftershocks on the northeast trend,
followed by the second main shock about 11 hours
later and aftershocks on the northwest trend. Signifi-
cant surface ruptures occurred along the Superstition
Hills fault.

Damage reported in the epicentral region at El
Centro, Imperial, and Westmorland included fallen
chimneys, broken underground pipes, broken win-
dows, and large displacements in highways or
streets. The Worthington Road Bridge across the
New River needed to be replaced, owing to liquefac-
tion damage to the approach fill on both sides of the
bridge. Damage at the Desert Test Range Control
Center near Westmorland, which included equipment
falling through a window and small water tanks tip-
ping against the building, was sufficient to stop oper-
ations for several days.

Damage to canal facilities in the Southern Califor-
nia Irrigation District was estimated to be between
$600,000 and $750,000. The first main shock caused
minor buckling of the concrete lining in canals on the
west side of the valley; the second main shock col-
lapsed thousands of feet of concrete canal lining,
mainly in the northwest corner of the valley nearest
the earthquake epicenters.

The shock at 01 54 UTC was associated with left-
lateral surface rupture on many faults in and near
the Superstition Hills. A maximum surface slip of
12.5 ¢cm was observed on the Elmore Desert Ranch
fault. The shock at 13 15 UTC ruptured the surface
of the right-lateral Superstition Hills fault for a
distance of 27 km southeastward from its epicenter.
This right-lateral movement continued to increase
over the following 339 days. The maximum vertical
slip observed on the southernmost ruptured part of
the Superstition Hills fault zone (named the Wienert
fault) was 25 cm, but that rupture also continued to
increase. Both shocks were felt over most of southern
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California and in parts of western Arizona and
southern Nevada. (Ref. 74, 577, 587, 588, 598, 601.)

1988. Feb. 11. Near Whittier, Los Angeles
County, Calif. A small aftershock of the Whittier
earthquake of Oct. 1, 1987, cracked chimneys, dry-
wall, plaster, and windows at Los Angeles, Pasadena,
Pico Rivera, and Whittier. Further, foundations of
houses were cracked and exterior walls were dam-
aged at Pico Rivera and Whittier. Also felt in Kern,
Orange, Riverside, San Bernardino, and San Diego
Counties. (Ref. 578, 602.)

1988. June 13 (June 12). Near San Jose,
Santa Clara County, Calif. Slight damage occurred
at San Jose, where open cracks formed in stone or
brick fences and interior walls were cracked. Hairline
cracks formed in drywall and plaster at nearby Santa
Clara. Felt north along the coast to Humboldt
County, east to Amador and Tulare Counties, and
south to Monterey and Kern Counties. (Ref. 74, 578.)

1988. June 27. Near Santa Cruz, Calif. Slight
damage occurred at Holy City (near Los Gatos, Santa
Cruz County), where cracks formed in plaster, dry-
wall, and a house foundation. Press reports described
minor damage in Santa Clara County, at the Sunny-
vale Town Center, where chunks of concrete fell from
the parking garage, and at Los Gatos, where store-
front windows were shattered. After the earthquake,
the flow of water increased in a well at Holy City.
Felt north along the coast to Marin County, south to
Monterey County, and east to Fresno County. (Ref.
74, 578.)

1988. Dec. 8. Near Whittier, Los Angeles
County, Calif. Windows were broken at Whittier,
and hairline cracks formed in plaster, drywall, and a
house foundation. Several bricks were knocked to
the ground at the San Gabriel Mission. Press
reports noted that several people were injured in the
San Fernando Valley and that electricity was
knocked out briefly. Also felt in Kern, Orange, River-
side, San Bernardino, San Diego, and Ventura Coun-
ties. Several small aftershocks were reported. (Ref.
578, 602.)

1989. Jan. 19 (Jan. 18). Off the coast near
Malibu, Los Angeles County, Calif. An earth-
quake off the coast of California, south of Malibu,
caused minor damage in Los Angeles County at Hol-
lywood, Lancaster, Malibu, Monterey Park, and
Whittier. Typical damage included broken windows;
cracks in chimneys, foundations, fences, and walls;
and damaged stock in stores. An observer at
Monterey Park also reported that large amounts of
plaster fell from walls and that some walls fell.
Rocks rolled onto the highway in Santa Monica and
on Malibu Canyon Road. According to press accounts,
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this shock was felt from Santa Barbara south to San
Diego and east to San Bernardino. Several after-
shocks occurred. (Ref. 579, 603.)

1989. Apr. 3. Northeast of San Jose, Santa
Clara County, Calif. At San Jose and Santa Clara,
many cracks formed in drywall, plaster, and founda-
tions of houses. One large window was knocked out
of an airport control tower in San Jose. Felt north to
Marin and Solano Counties, south to San Luis
Obispo County, and east to Stanislaus County. (Ref.
74, 579.)

1989. Apr. 7. Near Newport Beach, Orange
County, Calif. Slight damage was reported in
Orange County at Corona Del Mar, Costa Mesa, and
Newport Beach. Typical damage consisted of broken
windows; fallen bricks from chimneys; cracked chim-
neys, walls, and plaster; and damaged merchandise
in stores. In addition, ceiling tiles fell in several
stores in Newport Beach, and part of a wall of a
brick building toppled. Felt north to Los Angeles
County, south to San Diego County, and east to Riv-
erside and San Bernardino Counties. (Ref. 579, 603.)

1989. June 12. Near Bell Gardens, Los Ange-
les County, Calif. Minor damage reported west of
Whittier, at Bell Gardens, included large cracks in
exterior walls of a reinforced-concrete building and
hairline cracks in plaster and drywall. Slight dam-
age (fallen plaster and cracked ceiling) also was
reported in the downtown Los Angeles area. Also
felt in Orange, Riverside, San Bernardino, and Ven-
tura Counties. An aftershock was felt about one-half
hour after the main shock. (Ref. 579, 603.)

1989. Aug. 8. Near Redwood Estates, Santa
Clara County, Calif. This earthquake caused one
death and moderate damage to property in Santa
Clara County near San Jose. Toppled and broken
chimneys were reported at Cupertino (west of San
Jose), Los Gatos (about 15 km northeast of the epi-
center), and Redwood Estates (about 7.5 km north-
east of the epicenter). Other damage observed
included broken underground pipes, cracks in foun-
dations and walls, walls separated from ceilings, and
toppled water heaters and propane tanks. Light dam-
age occurred at several other towns in Santa Clara
and Santa Cruz Counties, including Ben Lomond,
Brookdale, Holy City, Santa Cruz, and Saratoga. Felt
to Sonoma County in the north, San Luis Obispo
County in the south, and Stanislaus County in the
east. (Ref. 74, 579.)

1989. Oct. 18, 00 04 UTC (Oct. 17). In the
Santa Cruz Mountains in the forest of Nisene
Marks State Park, about 16 km northeast of
Santa Cruz and about 7 km south of Loma Pri-
eta Mountains, Calif. This major earthquake
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was moved several inches at Northglenn. The shock
was felt from Denver northwest to Boulder and Ned-
erland. (Ref. 75, 266, 487.) )

1965. Nov. 21 (Nov. 20). Near Denver, Colo.
The earthquake broke many windows at Northglenn
and Thornton and cracked plaster at Commerce City
{one window also broke), Hudson (fallen plaster), and
Louisville. (Ref. 75, 266, 487.)

1966. Oct. 3 (Oct. 2). Near Trinidad, Las Ani-
mas County, Colo. Minor damage reported in Las
Animas County includes cracks in houses at Aguilar
and Segundo, cracks in plaster and windows at
Trinchera, and broken windows and cracks in plaster
at Trinidad. Felt over a large area of southeast Colo-
rado and northeast New Mexico. Magnitude 3.6 Mg
NUT (Ref. 81, 263, 266, 487.)

1966. Nov. 14. Near Denver, Colo. A slight
earthquake in the Denver area cracked plaster and
lengthened old cracks in Commerce City and knocked
merchandise from shelves in a supermarket. (Ref. 81,
266, 487.)

1967. Apr. 10 Near Denver, Colo. In the
Denver—Commerce City region, plaster cracked and
fell, windows broke, and a house foundation cracked.
North of Denver, at the Rocky Mountain Arsenal, 118
small windows were broken; at Boulder, walls
cracked at a high school. Water pipes broke at one
Commerce City residence, and cracks in a parking lot
were reported in the Derby area of Commerce City.
Minor damage occurred in several other towns in the
area, including Brighton, Golden, Lafayette, Lake-
wood, Thornton, and Westminster. (Ref. 40, 266, 487.)

1967. Apr. 27. Near Denver, Colo. This earth-
quake caused slight damage in Commerce City and
Boulder. Plaster cracked and nails were forced out of
walls at Commerce City, and walls and a tile ceiling
were cracked at Boulder. (Ref. 40, 266, 487.)
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1967. Aug. 9. Near Denver, Colo. The main
damage occurred in Northglenn, a northern suburb of
Denver, but minor damage occurred in many area
towns. At Northglenn, concrete pillars were damaged
at a church; foundations, concrete floors, and walls
cracked; windows broke; and tile fell at a school. At
one residence, a piano shifted about 15 ¢cm and a
television set overturned. Some bricks fell from a
chimney in downtown Denver, damaging a car. This
was the largest of a series of earthquakes in the
northeast Denver area that were believed to be
induced by pumping of waste fluids into a deep dis-
posal well at the Rocky Mountain Arsenal. The Colo-
rado School of Mines recorded more than 300
earthquakes from this zone during 1967. Felt north
to Laramie, Wyo., south to Pueblo, west to Vail, and
east to Sterling. Magnitude 4.4 Mg NUT (Ref. 40, 74,
263, 487.)

1967. Nov. 27 (Nov. 26). Near Denver, Colo.
Damage occurred mainly in the suburban area of
northeast Denver, at Commerce City. It consisted
chiefly of cracked plaster, enlargement of existing
cracks, and loss from fallen merchandise in stores.
Masonry walls and basement floors in the area also
were cracked. Felt north to Laramie, Wyo., south to
Pueblo, west to Glenwood Springs, and east to Ster-
ling. (Ref. 40, 263, 274, 487.)

1979. Jan. 6 (Jan. 5). Cripple Creek, Teller
County, Colo. Plaster cracked and furniture shifted
at Cripple Creek, west of Colorado Springs. Also felt
in Florissant and the nearby area. Magnitude 3.3 M,
TUL. (Ref. 262, 487.)

1981. Apr. 2. Near Denver, Colo. At Thornton,
cracks formed in plaster and concrete-block walls. At
Commerce City, many large cracks occurred in plas-
ter walls. Magnitude 4.5 M,, TUL. (Ref. 325, 487.)
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HAWAII—Continued
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timewrc) Latitude Longitude Depth Ref UsSGS Other Moment MMI  Ref Felt area

Yr MoDa hm s ©) ©) (km) m, Ms M (1,000 km?)
1918 11 02 100110 194 N 153 W — 265 —  — 6.20Mg Wy — vl 38 —_
1919 01 29 0322 190 N 155 W — 417 _ - —_ —_— v 38 —_
1919 09 15 0350 190 N 155 w — 38 —  — 6.10Mg Wy —_— vi 38 —_—
1923 01 14 125925 190 N 1555 W — 417 —_— - —_ -— VI 417 —_
1923 12 26 0516 210 N 1570 W — 417 —_— — —_ —_— IV 417 —_
1924 08 20 16 50 1925 N 15555 W — 500 —  — 5.00Mg, Wy -— vV 500 —_
1924 09 11 0333 190 N 1555 W 445 —_— - —_ —_— V 416 —_—
1926 02 07 2159 210 N 1570 w — 218 —_—— — — v 218 —
1926 02 28 1711 190 N 1555 W — 408 —_— — — —_— vV 408 _
1926 03 20 0903 205 N 1555 W — 423 — — 6.00Mg Wy —_— VvV 423 —_—
1926 04 22 1503 195 N 1555 W — 408 —_ - — —_— VI 218 —_
1927 03 20 152142 205 N 15525 W — 218 — — 6.0MfpWy —_ vV 408 —_
1927 08 03 2012 190 N 155 W — 218 —_ - — — VI 218 —_
1929 09 26 045056 1975 N 1560 W — 258 — — 5.60Mg GR —_ v 38 —_
1929 09 27 2120 19795 N 1560 W — 408 —_ - — —_ VI 408 —
1929 09 28 1738 1975 N 1560 W — 408 —_— - — — v 38 —_
1929 09 29 0148 1975 N 1560 W — 408 —_ - — — VI 408 —
1929 09 30 2225 1975 N 15.0 W — 408 —_— - —_ — VI 408 —_—
1929 10 06 075131 1975 N 150 W — 258 — = 6.50Mg GR —_ v 38 —
1930 05 26 0647 194 N 1554 W — 500 — 4.70Mg, WY — vV 500
1932 07 08 083049 194 N 1553 W 010 408 — —_ —_— V 408
1935 01 02 1717 19418N  155.283W 004 8 — - — 5.90Mg, Wy - V 408
1935 06 28 193005 1950 N 15525 W — 258 — — 560Mg GR —_ VI 408 —_
1935 10 01 1028 19.635N  155.434W — 418 —_ - — —_ IV 408 —
1935 11 21 1141 19.516N  155.518W 418 — — 5.60M; Wy —_ V 408 —_—
1938 01 23 083243 210 N 15%.0 W — 258 — — 6.75Mg GR —_ v 1 —
1939 05 15 205731 19.367N  155.133W 016 266 —_ - —_ —_ VI 408 _—
1939 07 14 14 21 19.318N  155.116W — 418 — — 5.50Mg Wy —_ v 500 —
1940 06 17 102647 204 N 1547 W — 265 — — 6.00Mg GR —_— A 13 —
1940 06 17 1817 205 N 15525 W — 408 —_ - — —_ V 408 —
1940 06 17 2309 205 N 15525 W — 408 —_ - -_— —_ V 408 —_
1940 07 16 031733 205 N 1550 W — 258 — — 5.60Mg GR - V 408 -—
1940 09 02 084442 210 N 15525 W — 258 — — 5.60Mg GR —_ IV 408 —
1941 09 25 174838 195 N 155 W — 258 — — 6.00Mg GR — v 38 _
1941 11 16 2011 200 N 1558 W — 408 _ - —_ — v 38 —
1941 11 18 1326 200 N 1558 W — 408 —_ - — —_ v 38 —_
1943 11 11 0252 190 N 1555 W — 408 _— — —_— — vV 408 —_
1944 12 27 141140 195 N 1555 W — 258 — — 5.60Mg GR —_ VI 38
1945 05 19 1218 195 N 1555 W 408 —_— - —_ — v 38 —_
1948 06 28 1141 212 N 1579 W 005 421 -— — 4.80Mg UH —_— VI 421 —
1949 05 02 1502 195 N 1557 W — 22 —_— - —_ —_ v 38 —_
1950 05 30 011615 195 N 15.0 W 258 -— — 625Mg GR —_— VI 408 —_—
1951 04 23 005223 192 N 1555 W — 418 — — 6.50Mg PAS —_ v 24 —
1951 08 21 105657.5 19.483N 155.967W — 408 — — 690Mg GR —_ VII 419 —
1951 09 16 114251 1932 N 15542 W — 481 —_ - _— —_ V 481 _—
1951 11 08 193412 19.192N  155.720W — 409 —_ - — _— VI 481 —
1952 03 18 0358 19.125N  155.033W — 408 —_ - — —_ VvV 408 —_
1952 04 07 070951 210 N 1570 W 060 25 _ - — — IV 238 —_
1952 05 23 221226 19.483N 155.983W 010 408 — — 6.00Mg PAS - VI 238 —_
1953 01 15 1205 19317N  155.433W 024 408 — — 520Ms BRK VvV 408 —_
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Origin Hypocenter Magnitude Intensity
Date time (utc) Latitude Longitude Depth Ref USGS Other Moment MMI  Ref Felt area
Yr MoDa hm s © © (km) my, Ms M (1,000 km?)
1953 08 22 0547 1975 N 1558 W — 408 —_ _— — _— V 408 —_—
1954 03 30 164002.0 19.380N  155.025W 009 418 — — 6.00Mg PAS _— VI 410 —_
1954 03 30 1841560 19.353N 155.020W 009 418 —  — 6.50UknPAS — v 410 —_
1954 07 03 215235 194 N 1552 W 012 408 — — 5.40M; HVO —_ VI 408 -
1955 03 08 082126.1 19.335N  154.997W 000 482 — — 540M; HVO —_— IV 408 —
1955 03 28 020220 194 N 1553 W — 408 —_— — —_ —_ VI 408 —
1955 04 01 1424255 19.407N 155.305W 010 482 — — 520Mp HVO —_ v 38 —_
1955 08 07 171744 200 N 1558 W 040 408 —_ - — —_ v 38 —_—
1955 08 14 122800.0 19.313N  155.285W 029 482 —_ - 570Mp HVO —_ VI 28 —_
1956 05 14 075336 20.283N  155.283W 020 418 — — 4.50Mp HVO — v 38 —_
1956 10 16 1044 55 19.667TN 156.46TW 025 418 — — 5.50Mp HVO —_ v 38 —_
1957 07 04 105359 198 N 1557 W 015 418 — — 4.50M; HVO -— v 30 —_—
1957 07 26 114030 20.250N 156.083W 005 418 — — 4,60M; HVO —_ v 30 _—
1957 08 18 104156 21.800N 155.467TW 010 418 — — 5.60M_ HVO —_ v 38 —_
1958 12 27 191724 19.783N  155.117W 045 418 — — 450M; HVO —_— m 31 —_—
1959 02 20 060028 19.350N  155.150W 005 32 -— — 450M; HVO —_ m 32 —
1960 01 19 042649.2 19.320N 155.670W 007 418 — — 4.50M; HVO —_ m 33 —_
1960 12 25 125627.8 19.222N 155.764W 001 418 — — 4.50Mp HVO —_ m 33 —_
1961 01 21 1139368 19.225N 155.666W 010 418 — - 4.60M; HVO —_ m 34 —
1961 07 23 1524 15.5 19.377TN 155.282W 026 418 — - 4.60M; HVO — v 34 —_
1961 09 23 030133.3 19.320N 155.113W 004 418 — — 4.50Mp HVO —_— v 34 —_
1961 09 25 0528 53.5 19.302N 154.998W 009 418 — — 4.50M; HVO — v 34 _
1962 02 11 020048.3 19.224N 154.398W 003 418 —_ — 4.50Mp HVO —_ — — —
1962 06 28 0427 142 19.399N  155.454W 010 418 — — 6.10M; HVO _— VI 35 —
1962 07 25 0348 158 19.540N 155.961W 002 418 — — 470Mp HVO — v 35 —
1963 01 08 1939450 19.390N 155.218W 031 418 — — 4.60My HVO —_ \4 36 —_
1963 08 26 184918.1 19.37SN  155.370W 006 418 44 — 470Mp HVO — v 36 -
1963 09 21 162420.6 19.428N 155.823W 006 418 46 — 470Mp HVO —_ v 36 —_
1963 10 23 2024069 19.376N 155.416W 009 418 50 — 4.60M; HVO —_ v 36 —_—
1964 09 18 102529.1 19.315N 155.115W 005 37 48 — 490M; HVO —_ v 37 —_
1964 10 11 100643.6 18.856N 156.517W 006 418 53 — 5.30M; HVO —_— V 423 —_
1964 12 03 0828410 19405N 155.277TW 025 418 47 — 4.50Mp HVO —_ v 37 —_
1964 12 10 115344.6 19266N 155.139W 008 418 5.1 — 4.60M HVO — m 3 _
1965 02 13 230629.6 18.754N 155.314W 015 418 — — 460M; HVO — v 75 —
1966 08 19 152139.5 18.537N 155.087W 051 418 — - 4.60M; HVO — m 81 —
1966 09 05 1633219 19.353N 155.437W 008 81 47 — 4.50Mp HVO —_ v 81 —
1967 07 22 073410.1 20.753N 156.121W 008 418 — — 4.60Mp HVO —_ il 40 -
1968 02 22 1920403 19223N 156.297W 005 418 — — 4.50Mg HVO — S — —
1968 04 28 1408 59.0 19.375N  155.298W 030 41 47 — 4.50M; HVO —_ v 41 —
1969 05 10 013328.0 19.359N 155.073W 013 418 49 — 4.30M, HVO _— v 42?2 —_
1969 11 10 0512 12.8 19.187N 155.542W 033 418 37 — 4.60Mp HVO —_ m 42 _
1969 11 24 1912216 19.73IN 156.099W 002 418 38 — 470M_ HVO —_ m 42 _—
1970 09 21 1126365 19.332N 155.203W 011 418 — — 450M, HVO — vV 43 —
1970 10 25 195529.1 21.146N 156.612W 011 418 45 — 480M, HVO — v 43 —_
1971 08 01 185239.5 18.402N 154.545W 007 418 48 — 4.60M; HVO —_ — —_— —_
1971 08 16 013509.1 19.367N 155.278W 034 418 45 — 4.80M. HVO —_ v 4 —_
1971 12 28 0111518 19.262N 155.372W 005 418 — — 470M; HVO — m 4 —_—
1971 12 29 0259120 19.248N  155.382W 008 418 — — 4.60M; HVO — v 4 —
1971 12 29 113843.1 19.249N 155.363W 007 418 — — 4.60M; HVO —_— m 44 —_
1972 02 29 2208239 19.360N 156.351W 008 418 49 — 490M;. HVO —_ v 45 —_—
1972 07 14 193657.7 19.033N  155.330W 038 418 — — 4.50Mp HVO — m 45 _
1972 09 05 113133.8 19.33IN 155.206W 010 418 44 — 5.00M, HVO —_— v 45 —_
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. Leader (--) indicates information is not available]

Origin Hypocenter Magnitude Intensity
Date timeurc) Latitude Longitude Depth Ref usGs Other Moment MMI  Ref Felt area
Yr MoDa hm s © ) (km) my, Mg M (1,000 km?)
1972 12 23 1904527 19.589N 155.926W 015 418 49 — 5.10My HVO — \4 45 —_
1972 12 23 2043070 19.578N 155.936W 015 418 — — 4.60M, HVO _— v 45 —_
1973 04 23 070753.1 19963N 154.672W 032 418 42 — 4.80M. HVO - v 46 -
1973 04 26 202630.6 19.903N 155.130W 048 464 60 6.1 620M, HVO — v 46 -
1973 10 09 115345.3 19.338N  155.267W 033 418 48 — 4.60M. HVO — v 46 -
1973 12 13 042556.1 19.374N  155.292W 035 418 44 — 4.60M. HVO — v 46 —
1974 01 12 1604342 19.332N  155.120W 009 418 48 — 4.70M_ HVO —_ m 47 —_
1974 06 19 150542.6 19.380N 155.422W 010 418 51 — 4.70M, HVO — \4 47 —_
1974 08 28 074941.0 19.328N 155.205W 010 418 48 — 4.50M, HVO —_— m 47 —_
1974 11 30 135423.8 19442N 155.416W 008 418 5.1 55 5.40M_ HVO — v 47 —
1974 12 16 091729.8 19.406N 155.434W 009 418 50 — 4.70M. HVO _ \ 47 —_
1974 12 25 1747494 19.348N 155.280W 032 418 45 — 4.60M, HVO —_ v 47 —
1974 12 31 2240484 19.305N 155.366W 006 418 55 52 5.40M_ HVO - \ 47 —_
1975 01 01 124111.1 19217N 155.356W 005 418 47 — 4.60M. HVO — v 48 —
1975 01 01 131859.6 19.059N 155.899W 010 74 45 — —_ —_ Felt 74 —_
1975 01 01 1320545 19.47SN 155.580W 010 74 51 53 — — Felt 74 —_
1975 01 01 1344363 19.07IN 155.854W 010 74 47 — 490M. HVO -— Felt 74 -
1975 01 02 1327434 19232N 155.391W 009 418 4.5 42 490M, HVO — A\ 48 —
1975 01 03 1732495 19.20/N 155.364W 010 418 47 — 490M. HVO —_ A\ 48 —
1975 01 05 0132055 19.247TN 155.373W 007 418 51 5.3 490M, HVO — A\ 48 —
1975 03 30 005626.5 19.283N 155.374W 006 418 — — 4.60Mp HVO — — —_ —_
1975 05 22 08 3258.4 20.288N 155.657W 012 418 44 — 470M. HVO — \' 48 —_
1975 05 28 120208.8 18.64IN 154.273W 042 418 46 — 5.10Mp HVO —_ —_ —_ -_—
1975 07 08 004742.6 19.536N 155.504W 003 418 39 — 4.70M, HVO — v 48 —
1975 11 06 1205284 19.343N 155.313W 019 418 44 — 4.50M_ HVO — \' 48 —_
1975 11 29 133540.7 19.362N 155.039W 002 418 58 5.1 590M. HVO —_ Vi 48 —_
1975 11 29 1447401 19.34IN 155.004W 009 418 60 7.1 720Mg PAS 745AND VHI 48 —
1975 11 29 1844002 19.145N 155.252W 005 418 49 — 4.60M_ HVO — —_— - —
1975 11 30 0615274 19419N 155373W 012 418z — — 4.50M_, HVO —_— —_ - -
1976 01 15 2259262 19.413N 155.295W 018 418 48 — 4.50M, HVO — A\ 49 —_
1976 01 29 201956.6 19.373N 154.988W 010 418 45 — 470M, HVO —_ v 49 —
1976 02 21 055117.4 20267N 155.990W 021 418 49 40 5.00M, HVO — Vi 49 —
1976 04 02 181406.7 19.342N 155.106W 010 418 45 — 4.50M, HVO _ A\ 49 —
1976 04 21 1813359 18816N 155.032W 012 418 — — 4.50M_ HVO —_ — — —
1976 05 24 0924078 20.995N 156.362W 020 418 — — 490Mp HVO —_ A\ 49 —_
1976 12 18 1401007 19.330N 155.115W 010 418 50 — 4.80M_ HVO — \4 49 —_
1977 01 14 2326425 19.329N 155.119W 010 418 42 — 4790M; HVO - v 39 -
1977 01 22 2236285 20.940N 160.260W 033 74 47 — 5.10M, HVO — —_ —_ —
1977 02 04 012059.9 19.347N 155.074W 010 418 45 — 4.50M. HVO — v 39 —
1977 04 21 0449232 19.326N 155.325W 012 418 — — 5.00M; HVO —_ v 39 —_
1977 06 06 094219.1 19.362N 155.081W 009 418 48 — 5.10M_ HVO — \ 39 —_
1977 09 07 2351069 19.373N 155.322W 031 418 — — 450M_ HVO — m 39 —
1979 03 06 1507585 19.520N 155.270W 027 418 5.0 43 470M_ HVO —_— V 489 —_
1979 03 10 1355146 19.334N 155.111W 010 418 48 — 4.50M_ HVO —_ IV 262 —_
1979 03 22 064659.8 20.100N 155.841W 016 418 46 — 4.50M_ HVO —_ vV 262 —
1979 03 28 07 3009.8 20.090N 155.835W 012 418 44 — 490M, HVO —_ vV 262 —
1979 03 30 090639.6 20.608N 158.862W 010 299 47 39 5.50M, HVO — vV 262 —
1979 08 14 1251422 20.814N 156.290W 024 418 41 — 4.50M_ HVO —_ vV 262 —_
1979 09 22 075937.6 19.347TN 155.071W 009 418 57 48 5.50M_ HVO — VI 262 —_
1980 01 20 012848.6 19.312N 155.541W 027 418 — — 4.60M; HVO — vV 300 —
1981 01 12 1418 10.6 19.356N 155.305W 031 418 44 — 4.50M; HVO —_ vV 325 —_—
1981 01 14 0420165 19.368N 155.324W 029 418 45 — 4.80Mp HVO — v 325 —
1981 03 05 140939.8 21.017N 156.988W 010 74 50 — S5.10M, HVO — VI 325 -
1981 03 06 024336.4 21.159N 156.910W 000 418 45 — 4.50M, HVO —_ m 325 —
1981 08 10 1940350 19.306N 155.359W 004 418 47 — 4.50M, HVO —_ v 325 —
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Origin Hypocenter Magnitude Intensity
Date time wte) Latitude Longitude Depth Ref USGS Other Moment MM! Ref Felt area
Yr MoDa hm s ©) © (km) m, Ms M (1,000 km?)
1981 11 10 130256.6 19.343N 155.211W 010 418 53 — 4.90Mp HVO _— vV 325 _
1982 01 21 2152412 19.230N 155.592W 010 418 54 49 540M; HVO _ VI 350 —
1982 01 21 2229139 19.218N 155.552W 014 418 56 4.8 5.40M, HVO — VI 350 —_
1982 05 14 1626317 20.00IN 155.864W 020 418 45 — 480M; HVO —_ vV 350 -_—
1982 05 19 0336 19.8 19.954N 156.436W 001 418 48 3.7 4.80M, HVO — vV 350 —
1983 03 08 164103.4 19.199N 155.593W 011 418 — — 4.50M, HVO —_ IV 360 —_
1983 03 21 031839.2 19.357N  155.050W 007 360 49 — 4.80M; HVO — vV 360 —_
1983 09 09 1630553 19.332N  155.122W 009 360 55 50 5.40M. HVO _— vV 360 —_
1983 11 16 161300.1 19.429N 155.452W 0l1 360 64 67 6.60M, HVO —_ Vil 360 —
1984 06 09 0334 10.6 20.055N 157.975W 030 370 — — 5.00M; HVO _— — —_ —_
1985 02 22 0548294 19.378N 155211W 009 371 50 — 4.80M_ HVO —_ Vv 37 —_
1985 12 12 1901229 20.578N 155.755W 025 371 43 — 470M; HVO —_ vV 371 —
1986 04 23 044351.3 19.305N 155.271W 031 562 — — 450M; HVO — IV 562 -
1986 04 26 17 1946.5 20.81IN 155749W 033 562 5.1 — 490M; HVO —_ vV 562 —_
1987 02 04 0222327 20.053N 156.530W 010 74 52 49 520M_ HVO 544HAV v 577 —
1988 03 02 0841565 19.329N 155.213W 010 74 49 — 470Mp HVO — vV 578 —
1988 03 25 0029505 19.992N 156.454W 000 74 53 45 —_ —_— IV 578 —_
1988 03 28 033340.8 19.936N 156.445W 001 74 56 5.1 5.30Mg BRK 5.44HAV vV 578 —
1988 04 02 044807.1 19.714N 156.570W 010 74 47 - —_ —_ Pelt 578 —_
1988 06 07 104845.0 19.319N 155.117W 010 74 44 — 470Mp HVO _ vV 578 —_
1988 07 04 053809.3 19.22IN 155459W 0l1 74 51 — 5.20M, HVO —_ v 578 —
1988 07 31 1404330 18.924N 155.207"W 017 74 45 — 4.60Mp, HVO -— — — —_—
1989 04 04 190957.0 18.972N 155.288W (024 74 46 — 4.40M, HVO —_— v 579 —
1989 06 26 032703.9 19.362N 155.083W 009 74 58 6.1 6.20Mp HVO 643HAV VI 579 —
1989 12 05 221658.6 21.633N 157.323W 010 74 40 — 4.60M;, HVO — v 579 -
1989 12 28 091317.3 19.333N  155.212W 009 74 5.0 4.5 5.00M_ HVO _— v 579 -
INTRODUCTION as experiencing “severe” shaking. Only the

All earthquakes included in the hypocenter list
above are of magnitude > 4.5 or Modified Mercalli
intensity > VI. Those without a computed magnitude
were estimated to be > 4.5. Since the routine compu-
tation of magnitudes for Hawaiian earthquakes
began in about 1956, most of the earthquakes that do
not have recorded magnitudes occurred before that
year.

Epicenters included in this table that are without
magnitudes are estimated to be equivalent to a mag-
nitude > 4.5. These estimates were derived by com-
paring pre-1956 felt or damage reports to reports
from well-documented earthquakes in later years
that had computed magnitudes. From that compari-
son, two criteria emerged that defined an estimated
magnitude = 4.5 earthquake. These were: (1)
reported felt on more than one island, or (2) reported

earthquakes meeting one of these criteria were
included in the table.

Estimates of intensity also were necessary for
many of the earthquakes in the hypocenter list that
had a general description of the shaking but no
assigned intensity. The estimates of maximum inten-
sity are based on the following: (1) shaking described
as severe—intensity V; (2) shaking reported island-
wide on Hawaii Island—intensity IV; and (3) shaking
reported felt only on parts of Hawaii Island—inten-
sity III.

Felt areas were not computed in Hawaii. Reliable
estimates are not possible owing to the small land
area of that State.

[Reference (Ref.) numbers given in parentheses at the end of
each description refer to sources of data in table 1. Magnitude
values are described in the Introduction, and codes are defined in
table 2.]
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1823. June (date unknown). Kaimu, Hawaii.
A strong earthquake threw down a 4-ft-wide by 6-ft-
high stone wall, caused large fissures and sand
blows in the ground, and damaged a native dwell-
ing. (Ref. 500.)

1834. Feb. 20 (Feb. 19). Hilo, Hawaii. A heavy
shock threw down stone walls and upset small jars.
The undulating motion made it difficult to stand or
walk. (Ref. 38, 405.)

1838. Dec. 12. Hilo, Hawaii. This earthquake
threw down stone walls and cracked plaster. The
strong motion made it difficult to walk. (Ref. 405.)

1841. Apr. 8. Hilo, Hawaii. Plaster cracked and
fell to the floor in every room of a house. Water was
splashed out of a bucket. (Ref. 405.)

1861. Dec. 5. Honolulu, Hawaii. Plaster fell
from the ceilings of several houses, and people
rushed into the streets. (Ref. 423)

1868. Mar. 29 (Mar. 28). Island of Hawaii.
This is a foreshock of the Apr. 3 event. At Kahuku, a
stone house was destroyed, the chimney of the Mis-
sion parsonage was thrown down, and the walls of
the stone church were cracked. At Kona, stone walls
were thrown down, masses of rock were thrown off
the cliff at the bay, stone buildings were damaged,
and the cisterns of the Kona Plantation were
cracked. At Waiohinu, walls were shaken down, and
the stone church was cracked from top to bottom.
Also slightly felt at Hilo. (Ref. 406, 500.)

1868. Apr. 3 (Apr. 2). Near south coast of
Hawaii. This major earthquake caused 77 deaths
(tsunami, 46; landslide, 31). It knocked almost all
wooden houses off their foundations in the Keiawa,
Punaluu, and Ninole areas. In those areas, straw
houses supported by posts in the ground reportedly
were “torn to shreds.” At Kau, the more substantial
houses and every stone wall were thrown down. At
Waiohinu, a large stone church collapsed within 10
seconds of the onset of shaking. The shock “ruined”
the few stone buildings in Hilo and shook down
almost every wall. Brooks became muddy.

At Kealakekua, strong trees were bent backward
and forward “like reeds in a storm.” Ground waves
as much as 0.6 m from ground to crest were observed
at Kohala. The motion was so violent at Ulupalakua
that it was difficult for people to stand. Reports from
Keaiwa and Kiolakaa suggest that vertical accelera-
tions larger than 1 g may have occurred.

Extensive surface effects were observed in the epi-
central region. Ground fissures extended from Pahala
to Kilauea. At Kohuku, a fissure about 5 km long
was reported. A volcanic eruption took place from
that fissure a few days later, on Apr. 7.
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Landslides, which occurred beyond Hilo as far as
Waipio and Hamakua, buried 10 houses in the area.
A mass of earth as much as 3 km wide and 9 m thick
swept down the hillside at Kapapala, carrying with it
trees, animals, and people. Thirty-one people were
killed.

Along the Puna coast from Kapoho to Apua, the
land subsided in places as much as 2 m. At Kaimu,
trees stood about 2.5 m deep in sand and water. The
plain at Kalapana sank about 2 m, and water stood
as much as 1.5 m deep over 8 hectares (20 acres) of
formerly dry land.

A tsunami that struck the Kau-Puna coast added
to the devastation. The waves, which were most
destructive at Honuapo, Keauhou, and Punaluu.
At Keauhou (now Keauhou Landing) the water rose
12-15 m, destroying all the houses and warehouses
and drowning 46 people. At Hilo, the height of the
wave was about 3 m, and at Kealakekua, 2 m. The
tsunami also was observed on Maui and Oahu.
Also felt on Lanai, Maui, Oahu, and Kauai (about
560 km from the epicenter). (Ref. 38, 406, 500,
570, 610.)

1868. Apr. 4. Near the island of Hawaii. This
earthquake was described as “almost as noticeable”
as the main shock on Apr. 2. Dishes were shaken
from shelves on Kauai. It was “severe” at Honolulu
on Oahu. (Ref. 406, 423.)

1871. Feb. 20 (Feb. 19). Near Lanai, Hawaii.
This major earthquake caused severe damage on the
islands of Lanai, Molokai, and Maui, and minor dam-
age on Hawaii and Oahu. It was felt throughout the
islands.

On Lanai, in the Palawai Valley, a large part of the
Pali Kaholo bluff fell into the sea, and enormous
fragments broke from the towering ocean walls
between Manele Bay and Kamaiki Point. Masses of
the red basalt were torn from the turrets of Puupehe,
located on the southeast coast of Lanai. Huge boul-
ders were hurled from the mountainsides, and
ravines were filled with debris of rocks and trees.
“Several great clefts opened” on different parts of the
island.

On Molokai, in the Pukoo area, the earth opened
for a distance of several meters; stone houses in the
area cracked in every direction. A 1.5-m-deep hole
opened in the ground at Pukoo. At Kaluaaha, a small
addition on the northwest corner of the old stone
Mission house was thrown down and a part of the
east gable end crashed down through the veranda
roof below. Stone walls fell in every direction. In one
place on the shore, a hole about 0.6 m in diameter
and 5.5 m deep was formed by the sinking earth.
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On Maui, at Lahaina, all adobe and stone houses
were cracked and some were damaged so severely
that they were uninhabitable. The old Mission
church was damaged, and its walls were cracked.
All fence walls reportedly fell to the north. A stone
building and the courthouse were damaged. The
main road to Lahaina cracked open for several
meters. Close to the pier, the earth cracked open for
a length of 14.6 m. Damage was much less severe
on other parts of Maui—stone walls were thrown
down at Kaeleku, Kapueokahi, and Wailuku; cliffs
collapsed at Keanae, Koali, Muole, Pukuila, and
Wailua. (Ref. 422.)

1871. Sept. 13. Hilo, Hawaii. A severe earth-
quake knocked down walls. (Ref. 405.)

1877. May 31. Hilo, Hawaii. A severe and long-
lasting earthquake damaged walls and threw objects
to the floor in a house. (Ref. 405.)

1881. Sept. 30. Kona, Hawaii. Many buildings
and cisterns were shattered at Kona. Stone houses
were damaged severely, and several kilometers of
stone-wall fencing was destroyed. Every movable
object in houses was jumbled and thrown together. It
was described as a severe and destructive earth-
quake. The shaking at Hilo also was violent. (Ref.
405, 407, 463.)

1885. Jan. 13. Island of Maui, Hawaii. The
main earthquake, which caused some damage at
Kahului, Maui, was felt severely at Honolaa and
Heeia, Hawaii. Also felt at Honolulu. (Ref. 405, 423.)

1887. January 24. Kau District, Hawaii
Island. Many houses were moved several inches
from their foundations. Water tanks were thrown
down and broken. Contents of homes and stores were
thrown about and broken. Six aftershocks were felt
in the following half hour. (Ref. 405, 500).

1890. Aug. 7 (Aug. 6). Hilo, Hawaii. Stone
walls were knocked down. In some houses, tables and
pianos were moved 15 c¢m from the wall. Small
objects were thrown down in almost every room in
one house. (Ref. 405.)

1908. Sept. 21 (Sept. 20). Hilo, Hawaii. An
earthquake caused some damage in stores and a
warehouse. It threw down vases, crockery, and pic-
tures, and stopped clocks. It caused the water in the
rivers and in Hilo harbor to rise 1.2 m. (Ref. 405,
412, 610.)

1918. Nov. 2. Mauna Loa, Hawaii. Water tanks
and stone walls were damaged at Kapapala Ranch.
The earthquake was felt strongly at Hilo and Kona.
(Ref. 38, 265.)

1919. Sept. 15 (Sept. 14). Kilauea, Hawaii.
Chimneys fell and walls cracked in the Kau section.
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Slight damage was reported at Hilo. Felt on Maui
and Oahu. (Ref. 38.)

1923. Jan. 14. Island of Hawaii. This strong
earthquake shook down stone walls and caused some
slight damage at Hilea. It was felt on Oahu and
throughout Hawaii Island. (Ref. 417.)

1926. Apr. 22. Island of Hawaii. At Hilo, one
building shook about 20 cm off its foundation. Unsta-
ble objects were overturned. Felt widely over the
island. (Ref. 218, 408.)

1927. Aug. 8. Hilo, Hawaii. Slight damage
occurred at Hilo. Felt throughout the island. (Ref.
38, 218.)

1929. Sept. 26 (Sept. 25), Sept. 27-30. Kona,
Hawaii. The strongest shock of a series occurred on
Sept. 26. This earthquake generally was felt
throughout the inhabited Hawaiian Islands. Walls
fell in the Kona district, and many houses were
damaged. Water tanks, underground pipes, and
fences throughout the Kona district were demol-
ished. Aftershocks occurring on Sept. 27, 28, 29, and
30 added greatly to the damage to tanks, masonry,
stone fences, chimneys, roadways, and weak build-
ings on slopes. Also felt on Maui and Oahu Islands.
(Ref. 38, 258, 408, 500.)

1929. Sept. 28. Island of Hawaii. At Hilo, a
church was cracked severely and a street was dam-
aged. Strongly felt. Also see the description for
events on Sept. 26, 1929. (Ref. 38, 408.)

1929. Oct. 6 (Oct. 5). Holualoa, Hawaii. Walls
fell and houses were displaced on their foundations
at Holualoa. Road fills were cracked and embank-
ments overthrown at the road spurs in North Kona;
telephone poles were tipped over throughout North
Kona. Water tanks in Kealakekua were burst or
thrown off their foundations, and some weak struc-
tures collapsed. At Puuwaawaa Ranch, unbraced
foundation posts fell over, masonry in the main house
basement was partly thrown down, new “avalanches”
fell in the gulches of Puuwaawaa hill, boulder fences
were generally collapsed, and a chimney stump was
broken for the second time. Also felt on Lanai, Maui,
and Oahu. (Ref. 38, 258, 408, 500.)

1935. June 28. Island of Hawaii. Some damage
occurred at Hilo. Generally felt throughout the island
of Hawaii. (Ref. 258, 408.)

1938. Jan. 23 (Jan. 22). North of island of
Maui, Hawaii. This strong earthquake, which was
felt throughout the islands, caused property damage
estimated at $150,000 on Maui. Several landslides
occurred throughout the island, some chimneys fell,
walls were cracked, and pipelines were damaged.
Two large oil tanks were shattered at Hana. Ranches
on southern Maui sustained heavy damage to water
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tanks and stone walls. Walls collapsed from Ohia to
Mapulehu. The Olinda Reservoir was cracked
severely, and the steel storage dam on the Wailuku-
Kahului line was damaged.

Many severe cracks formed in roadbeds throughout
Maui. At Kula, cracks as wide as 3.8 cm formed in
the Haleaka road. On Molokai, at Mapulehu, cracks
5 to 7.5 cm in width and as much 30.5 m in length
formed on the east Molokai road. Minor damage also
occurred on the islands of Kauai, Lanai, Oahu, and
northern Hawaii. Flashes of light were observed in
the sky before and during the earthquake. (Ref. 11,
258, 408, 500.)

1939. May 15. Island of Hawaii. Slight dam-
age to masonry structures and plaster occurred at
Hilo. Generally felt over the island of Hawaii. (Ref.
266, 408.)

1940. June 17, 10 26 UTC. North of island of
Hawaii. At Kaunakakai, on Molokai, glass was
cracked, vases overturned, and water spilled from
containers; on Maui, sharp shocks broke medicine
bottles and stopped clocks; on Hawaii, dishes fell
from shelves in Hilo. Residents were awakened on
the islands of Hawaii, Kauai, Lanai, Maui, Molokai,
and Oahu. Loose objects rattled violently. (Ref. 38,
258, 500.)

1941. Sept. 25. Island of Hawaii. Felt sharply
throughout Hawaii Island. At Pahala, roadfills
cracked, shoulders along roadways failed, pipes were
sprung, plaster cracked, and goods fell from shelves
and broke. At the Kapapala Ranch, several stone
walls were partly thrown down and two windows and
many dishes were broken. Many earthslides from the
walls of Halemaumau caused large dust clouds; boul-
ders shook loose from steep slopes at the head of
Wood Valley and on Hilina Pali. An old crack in a
building reopened at Hilo. Also felt on Oahu at
Honolulu. (Ref. 38, 258, 500.)

1944. Dec. 27. Island of Hawaii. Near Hilea,
stone fences were thrown down. At Pepeekeo and
Naalehu, objects toppled from shelves. Also felt on
Oahu. (Ref. 38, 258, 408.)

1948. June 28. Off island of Oahu, Hawaii.
This sharp earthquake caused minor damage on
Oahu. Four large plate-glass windows broke in down-
town Honolulu; fluorescent lamps displaced from
their sockets; plaster cracked in at least 20 buildings;
and one chimney cracked. At the Fort Shafter mili-
tary installation, a 21-m-long crack formed in the
wall of the new barracks. A landslide blocked Kame-
hameha Highway in Kipapa Gulch, and another
landslide occurred on Moanalua Road at Red Hill.
Several sidewalks in Kaimuki were cracked severely.
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Also felt slightly on the islands of Hawaii, Kauai,
and Molokai. (Ref. 38, 421.)

1950. May 30 (May 29). Kona, Hawaii. This
widely felt earthquake damaged water tanks and
stone walls in Kona. At Captain Cook, Machado's
store shifted about 2.5 cm from its foundation and
four large water tanks split open. Cracks 2.5 cm wide
were observed along the highway from Honaunau to
Captain Cook, and shoulders gave way. Residents at
Hilo reported broken chinaware. (Ref. 258, 408, 500.)

1951. Apr. 23 (Apr. 22). Near Kilauea caldera,
Hawaii. This strong earthquake generally was felt
throughout the island of Hawaii and by many resi-
dents on Maui and Oahu. It caused slight damage on
Hawaii, including broken windows and dishes and a
broken water pipe. The roadbed between the Volcano
House and Kilauea Overlook settled, and much dam-
age was sustained by roads in the National Park.
Small earth slips occurred in road cuts between
Kilauea caldera and Hilo and north of Hilo along the
Hamakua coast. Minor cracks formed in the highway
at the northeast rim of Kilauea caldera. Cracks in
the soil, apparently caused by lurching, formed at
several places north and east of Kilauea caldera. Sur-
face faulting was not observed. (Ref. 24, 418, 500.)

1951. Aug. 21. Near Napoopoo, Hawaii. This
earthquake probably was caused by movement on the
Kealakekua fault. It inflicted property damage that
extended from Holualoa on the north to Honuapo on
the southeast, a distance of 80 km. Damage was
most severe in the central Kona district, along a 16-
km stretch from Captain Cook to Hookena. Here,
several houses, churches, and a school building were
damaged severely, and about 200 water tanks were
demolished or damaged beyond repair (mainly owing
to damage to footings). Many stone walls were
thrown down. Roads were partly blocked by small
rock slides; road pavement and shoulders were
cracked badly; and telephone communications and
electric power were disrupted. Tombstones were
shifted, rotated, or overturned in many cemeteries in
the area.

The earthquake was felt strongly throughout the
island of Hawaii and slightly on Maui and Oahu (at
Honolulu, about 290 km from the epicenter). Many
aftershocks, all of lower intensity, occurred through
September 1951. A small tsunami was observed at
Hilo, Honolulu, and the Kona Coast area (maximum
at Napoopoo—0.9 m). Residents of Naalehu and
Pahala reported bright flashes of white light at the
time of the earthquake. (Ref. 408, 419, 481, 610.)

1951. Nov. 8. Island of Hawaii. At Kahuku
Ranch headquarters, 15 km north of South Point, on
the southern part of Hawaii Island, stone walls were



210

damaged extensively and dishes were thrown from
shelves. Felt throughout the island. (Ref. 409, 481.)

1952. May 23. Island of Hawaii. Slight damage
reported in the central Kona district included cracks
in pavement, landslides from roadcuts, damaged
water tanks, broken dishes and windows, and over-
turned tombstones. Dishes were broken as far dis-
tant as Naalehu, about 60 km southeast of the
epicenter. Felt throughout the island and by some
residents on Maui. (Ref. 238, 408.)

1954. Mar. 30, 16 40 and 18 41 UTC. Island of
Hawaii. The foreshock at 16 40 UTC collapsed sev-
eral domestic water tanks at Kalapana and Opi-
hikao. During the stronger shock 2 hours later,
extensive damage occurred in the Hilo and Puna dis-
tricts. In Hilo, several chimneys and stone walls were
thrown down, plaster cracked, and windows broke.
Between Kalapana and Opihikao, stone fences were
thrown down, people driving automobiles were dis-
turbed, and some residents found it difficult to walk
or stand. Also felt on Maui and Oahu. (Ref. 410, 418.)

1954. dJuly 3. Island of Hawaii. This strong
earthquake, widely felt over the southern part of the
island, caused minor damage at Hilo. Many heavy
rockfalls occurred in the area of Halape during and
after the earthquake. (Ref. 408.)

1955. Mar. 28 (Mar. 27). Hawaii Volcanoes
National Park. This earthquake broke water lines
and cracked houses in the residential area of Hawaii
Volcanoes National Park. It also opened cracks across
the Mamalahoa Highway, east of park headquarters.
(Ref. 408.)

1955. Aug. 14. Island of Hawaii. At a farm
about 64 km southwest of Hilo, walls were cracked
and dishes were knocked from shelves. Felt through-
out the island of Hawaii and on Kauai, Maui, and
Oahu. (Ref. 28, 408, 482.)

1962. June 28 (June 27). Island of Hawaii.
This earthquake, which occurred near the Kaoiki
fault system, caused the most severe damage to
houses at Kapapala. Paint on walls was chipped,
large kitchen appliances were moved several centi-
meters, and loose china fell from shelves. Damage
reported at Hilo includes cracks in walls, plaster,
and windows, and broken dishes. Landslides
occurred at Kawalii Gulch near Laupahoehoe, on
Kealakekua Bay, and in the remote Waipio Valley on
the northern end of the island. Also felt slightly on
Maui and Oahu. One report of this earthquake came
from the North Kohala district, a region where
earthquakes are not commonly felt. More than 1,500
aftershocks were recorded in the next 3 days, and
intense aftershock activity continued for several
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weeks. Magnitude 5.75 Mg BRK, 5.25-5.5 Mg PAL.
(Ref. 35, 411, 418.)

1973. Apr. 26. Near northeast coast of island
of Hawaii. This damaging earthquake was felt from
the east coast of Hawaii Island through the main
islands of Kahoolawe, Kauai, Lanai, Molokai, and
Oahu, a distance of about 595 km. Property damage
in and near Hilo was estimated at $5.75 million, and
11 people were injured.

Damage to buildings, roads, and utilities led
authorities to declare a state of emergency. Ground
effects, mainly landslides but including ground
cracks induced by lateral displacement and local sub-
sidence, were severe locally. Subsidence damaged
the main wharf in Hilo, and landslides damaged
roads and structures over a large area.

It was reported that 17 houses in the Hilo area
were shaken from their foundations and that five col-
lapsed. One structure in downtown Hilo collapsed,
and the outside walls of an apartment building—a
two-story concrete-block structure—were torn loose
at two ends. Tombstones and chimneys overturned in
several towns; water pipes and tanks were damaged.
Several schools sustained damage, and four were
closed temporarily. At Papaikou, the roof on the
Kalaniaonaole School dropped 7-10 cm, and its ceil-
ing was warped. Magnitude 6.3 Mg PAS, 6.1 Mg
BRK. (Ref. 46, 418, 423, 464.)

1975. Nowv. 29, 13 35 UTC. Island of Hawaii.
Campers at Halape saw dust clouds rising from rock-
falls that the earthquake sent crashing down the face
of Puu Kapukapu. Felt strongly in Hilo and Puna.
(Ref. 48, 418.)

1975. Now. 29, 14 47 UTC. Southeast coast of
island of Hawaii. The largest earthquake in more
than a century (since April 2, 1868) struck Hawaii on
the morning of Nov. 29, killing two people, injuring
several, and inflicting property damage estimated at
$4.1 million in Hawaii (including damage caused by
the tsunami). It was accompanied by a damaging tsu-
nami, massive ground movements, hundreds of after-
shocks, and a brief, small-volume volcanic eruption.
The earthquake was felt throughout Hawaii Island,
and on Lanai, Molokai, and Oahu.

Most of the buildings in the epicentral area sus-
tained little or no structural damage from ground
shaking. Structural and nonstructural damage in
Hilo, 45 km north of the epicenter, was slight to
moderate but was more extensive than elsewhere on
the island.

Structural damage on the southeast part of the
island included minor cracks, floor-to-wall separa-
tions a few millimeters wide, and bowing of walls in
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at Salt Lake City, Utah, and Franklin, Idaho. (Ref.
52, 298.)

1905. Nov. 11. Near Shoshone, Lincoln
County, Idaho. Cracks formed in the walls of the
courthouse and schools in Shoshone, and plaster fell
from ceilings in almost all the buildings. Felt from
Salt Lake City, Utah, to Baker, Oreg. (Ref. 38.)

1913. Oct. 14. North-central Idaho. A tremor
broke windows and dishes in the area of Idaho and
Adams Counties. (Ref. 56.)

1916. May 13 (May 12). Boise, Idaho. The
earthquake wrecked several brick chimneys at Boise
and sent residents rushing into the street. The shock
was described as “violent” at Emmett, 40 km north of
Boise, and at Weiser, 96 km west of Boise. Reclama-
tion ditches in the area were damaged. Pressure in a
new gas well increased noticeably immediately after
the shock. Also felt in western Montana and eastern
Oregon. (Ref. 38, 272, 498.)

1924. Nov. 25. Near Wardboro, Franklin
County, Idaho. A slight earthquake in Franklin
County on this date broke windows at Wardboro,
cracked ceilings at Montpelier, and displaced furni-
ture at Geneva and Montpelier. (Ref. 38, 218.)

1944. July 12. Near Sheep Mountain, south-
west Idaho. This earthquake apparently was most
severe in the area of Fontez Creek, near Sheep
Mountain, Idaho, where buildings were shaken so
severely that occupants thought the structures were
falling apart. A new cabin set on concrete piers was
displaced on its foundation. Along Seafoam Creek,
rocks and boulders were thrown down the hillside.

Cracks about 30.5 m long formed in the ground
in the Duffield Canyon trail along Fontez Creek.
Cracks 2.5 to 7.5 cm wide extended for several
meters in a continuous break near Seafoam. A sec-
tion of the Rapid River Canyon wall (near Lime
Creek) fell into the river. Also felt in Montana, Ore-
gon, and Washington (see fig. 26). Seventeen shocks
were reported felt, the first of which was the stron-
gest. (Ref. 17, 354.)

1945. Feb. 14 (Feb. 13). Idaho City, Boise
County, Idaho. This tremor broke dishes at Idaho
City and cracked plaster at Weiser, northwest of
Boise in Washington County. Also felt in Montana,
Oregon, and Washington. (Ref. 18, 354.)

1947. Sept. 25 (Sept. 24). Boise, Ada County,
Idaho. Several large cracks formed in a well-
constructed brick building at Boise, but damage gen-
erally was slight. (Ref. 20, 259.)

1957. Dec. 19 (Dec. 18). Northern Idaho.
Timbers fell and mine walls collapsed at the Galena
Silver mine near Wallace, Shoshone County. (Ref.
30, 38.)
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1960. Aug. 7. Near Soda Springs, Caribou
County, Idaho. Southeast of Pocatello and about 14
km east of Soda Springs, cracks formed in plaster
and a concrete foundation at a ranch. (Ref. 33, 266.)

1963. Jan. 27. Clayton, Custer County, Idaho.
Plaster and windows cracked at Clayton, northeast of
Boise. Large boulders rolled down a hill at Living-
ston Camp, about 22 km south of Clayton. Several
aftershocks were felt in the area. (Ref. 36, 354.)

1963. Sept. 11 (Sept. 10). Central Idaho. Plas-
ter fell in buildings at Redfich Lake, south of Stanley
in Custer County; a windowpane was broken at a fire
station in Challis National Forest. (Ref. 36, 354.)

1969. Apr. 26. Ketchum, Blaine County,
Idaho. Cracks formed in concrete floors of struc-
tures in Warm Springs and Ketchum. Plaster was
cracked at Livingston Mill, 20 km south of Clayton.
(Ref. 42, 354.)

1975. Mar. 28 (Mar. 27). Eastern Idaho. In
the Ridgedale area of the sparsely populated Poca-
tello Valley, this earthquake shifted several ranch
houses on their foundations and toppled many chim-
neys. At Malad City, 20 km northeast of the epicen-
ter, about 40 percent of the chimneys on old
buildings were damaged. Total property damage was
estimated at $1 million.

Geologists observed one zone of ground
fractures-—about 0.6 km long and 5 ecm wide—in the
south-central section of the valley. The shock trig-
gered many snow avalanches northeast of the val-
ley. Fourteen aftershocks ranging in magnitude
from 3.8 to 4.7 were located through Mar. 31. Felt
in parts of Colorado, Idaho, Nevada, Utah, and
Wyoming. (Ref. 48, 298.)

1977. Nov. 27. Cascade, Valley County,
Idaho. Property damage was reported only at Cas-
cade, a few kilometers east of the epicenter, near
Cascade Dam. The tremor cracked foundations and
sheetrock walls, separated ceiling beams, and left
water muddy in wells and springs. Also felt in Ore-
gon. (Ref. 39, 354.)

1978. Oct. 24. Southeast Idaho. Cracks formed
in plaster and a concrete foundation at Thatcher in
Franklin County. This earthquake was felt mainly in
Bannock and Franklin Counties of southeast Idaho,
and at Plymouth, Utah, south of Pocatello, Idaho.
(Ref. 240.)

1982. Oct. 14 (Oct. 13). Near Soda Springs,
Caribou County, Idaho. In the Soda Springs area,
about 45 km southeast of Pocatello, bricks fell from
chimneys and cracks formed in the foundation of a
house and in interior drywalls. Also felt in Utah and
Wyoming. (Ref. 350.)

1983. Oct. 28. Borah Peak, Custer County,
Idaho. The Borah Peak earthquake is the largest ever
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FIGURE 26.—Isoseismal map for the southwest Idaho earthquake of July 12, 1944. Isoseismals are based on intensity estimates from
data listed in references 17 and 259 of table 1.

recorded in Idaho—both in terms of magnitude and in
amount of property damage. It caused two deaths in
Challis, about 200 km northeast of Boise, and an esti-
mated $12.5 million in damage in the Challis-Mackay
area. A maximum MM intensity IX was assigned to
this earthquake on the basis of surface faulting.

Vibrational damage to structures was assigned inten-
sities in the VI to VII range (see fig. 27.)

Spectacular surface faulting was associated with
this earthquake—a 34-km-long northwest-trending
zone of fresh scarps and ground breakage on the
southwest slope of the Lost River Range. The most
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dislocated bricks, and felled plaster. The largest
buildings rocked and articles fell from mantles.
Reports indicate that the Mississippi River was in
tumult. Felt in many towns in Illinois, along the Mis-
sissippi River south of Hannibal, Mo., in western
Kentucky, and in parts of Indiana and Iowa. (Ref.
105, 109, 113, 353, 529.)

1876. Sept. 25, 06 and 06 15 UTC. Wabash
River valley. These earthquakes were felt most
strongly between Friendsville and Mt. Carmel, Ill.,
and Evansville, Ind. They were described as “heavy”
at Friendsville. The second shock threw down chim-
neys at Vincennes, Ind., alarmed residents at Evans-
ville, Ind., and caused slight damage at Louisville
and Owensboro, Ky. They were felt from St. Louis,
Mo., to Indianapolis, Ind., and Louisville, Ky. (Ref.
38, 105, 353, 463, 529.)

1881. May 27. La Salle, Ill. Before daybreak, a
shock in the southwest part of La Salle, about 90
km northeast of Peoria, formed six parallel fissures
that were traceable for 183 m in a northwest-south-
east direction. Walls, foundations, and furnaces in
bottle and glass factories cracked in many places.
(Ref. 105, 463.)

1882. Sept. 27. Southern Illinois. A chimney
was cracked severely at Greenfield, Green County,
Ill, and a crack in the wall of a building was wid-
ened considerably at Salem, Marion County. People
were awakened and small objects were displaced
throughout the area. The felt area extended from
Mexico, Mo., to Vincennes, Ind., and Henderson, Ky.,
in an east-west direction, and from Springfield to
Pickneyville, I1l., in a north-south direction. (Ref. 38,
113, 353, 463.)

1883. Apr. 12. Cairo, Pulaski County, Ill. A
strong local earthquake rattled windows for 30 sec-
onds and awakened everyone in Cairo, in southern
Illinois near the Kentucky-Missouri border. People
were injured slightly in the collapse of an old frame
house. (Ref. 38, 105, 173, 463.)

1887. Aug. 2. Southern Illinois. This severe
shock broke windows at Cobden, Ill., cracked brick
walls at Jonesboro, Ill., and Russellville, Ky.,, and
loosened some plaster at Nashville, Tenn. Also felt in
Indiana and Missouri and as far south as Huntsville,
Ala. Magnitude 4.7 Mg, BAR. (Ref. 38, 529.)

1891. Sept. 27 (Sept. 26). Near Mount Vernon,
Jefferson County, I1l. Several chimneys were top-
pled at Mount Vernon, and the ceiling and sidewalls
of the Methodist Church were damaged. Chimney
damage also was reported at Browns and Nashville,
Ill., and Cloverport, Ky. Plaster was knocked down at
dJerseyville, Murphysboro, and Warsaw, Ill. Also felt
in all or parts of Indiana, Iowa, Kentucky, Missouri,
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Ohio, and Tennessee (see fig. 28). Magnitude 5.8 my,
BAR. (Ref. 302, 353, 529.)

1903. Feb. 9 (Feb. 8). Mississippi River val-
ley. This earthquake threw down chimneys in Jack-
son County at Grand Tower and Murphysboro, Ill.,
and damaged chimneys east of Murphysboro, at
Carterville and Harrisburg, Ill. It was strongly felt
from Jeffersonville, Mo., to Louisville, Ky., and from
Cairo, Ill., to Hannibal, Mo. (Ref. 38, 105, 353, 529.)

1905. Aug. 22 (Aug. 21). Southern Illinois.
Chimneys were shaken down at Cairo, Pulaski
County, Ill., and, about 40 km southwest, at
Sikeston, Mo. Chimneys also were broken or partly
collapsed at nearby Charleston, Mo., and, about 175
km southeast, at Clarksville, Tenn. The earthquake
was felt most strongly along the Mississippi and
Ohio River valleys, including parts of Arkansas, Illi-
nois, Indiana, Kentucky, Mississippi, Missouri, and
Tennessee (Ref. 109, 353, 529.)

1909. May 26. Aurora, Kane County, Ill. This
earthquake has been related to the La Salle anticline
in the Illinois Basin. Many chimneys fell, a stove
overturned, and gas line connections broke at
Aurora, west of Chicago. Several chimneys were
downed at Forreston, Naperville, Streator, Triumph,
and Troy Grove, and one fell at Waukegan. Brick
walls cracked at Bloomington, and sidewalks cracked
and many chimneys were damaged at Freeport. At
Platteville, Wis., about 130 km northwest of Chicago,
an old building was cracked; houses were jostled out
of plum at Beloit, Wis., about 240 km northwest of
Chicago. Felt from Missouri to Michigan and Minne-
sota to Indiana. Magnitude 5.1 Mg, BAR. (Ref. 38,
105, 353, 529.)

1909. July 19 (July 18). Between Havana and
Petersburg, Ill. Chimneys were demolished on more
than 100 buildings in Menard County at Petersburg,
northwest of Springfield. At a farm west of Peters-
burg, 20 windows broke and bricks pushed out above
the doors. Fallen chimneys also were reported north-
west of Springfield at Davenport, Iowa, and west of
Springfield at Hannibal, Mo. Several newspaper
articles describe this earthquake but do not report
property damage. (Ref. 38, 105, 353, 529.)

1912. Jan. 2. Near Aurora, Freeport, Morris,
and Yorkville, Ill. The highest intensity was
reported at those towns in Kane, Stephenson,
Grundy, and Kendall Counties, respectively. Slight
damage to chimneys was reported at Batavia and
Geneva, Ill., north of Aurora, in Kane County. Two
distinct shocks were observed at some places. The
stronger shock also was felt in parts of Indiana,
Iowa, Kentucky (Fulton County), and Wisconsin.
(Ref. 38, 105, 353, 529.)
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FIGURE 28.—Isoseismal map for the southern Illinois earthquake of September 27, 1891. Isoseismals are based on intensity estimates
from data listed in references 302 and 529 of table 1.

1922. Mar. 22. Southern Illinois. This strong
earthquake knocked down 25 chimneys at Illmo,
Scott County, Mo., and sent people rushing out of
stores. Dishes fell from shelves at Carbondale, Ill.
Also felt in Kentucky and Tennessee. (Ref. 529.)

1922. Mar. 23 (Mar. 22). Southern Illinois. At
Illmo, Mo., south of Cape Girardeau in Scott County,
the earthquake knocked down “many more chimneys”
(see above description of the main shock on Mar. 22).
The shock was “violent” at Belleville, Ill., and
“severe” at Jonesboro, Ill. Stovepipes were downed at
Cape Girardeau, Mo., and people were knocked off
their feet. Also felt at Evansville, Ind. (Ref. 529.)

1917. Apr. 9. Southern Illinois in the Missis-
sippi River valley. At St. Louis, Mo., several chim-
neys were knocked down, windows were broken, and
people were thrown to the pavement. At Granite
City, Mo., buildings shifted on their foundations. At
DeSoto, Mo., in Jefferson County, bricks fell from
chimneys and the walls of several buildings were
cracked. Many windows were broken and buildings
rocked at Ste. Genevieve and St. Mary, Mo., south of
St. Louis near the Illinois border. Heavy rumbling
preceded and accompanied the earthquake in places.
Felt from Kansas to Ohio and from Wisconsin to Mis-
sissippi (see fig. 29). (Ref. 38, 113, 353, 529.)
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1922, Nov. 27 (Nov. 26). Near Eldorado, | chimney flue was demolished and stovepipes fell at
Saline County, Ill. The earthquake broke several | Harrisburg, 8 km southwest of Eldorado. Generally
windows and downed chimneys at Eldorado. One | felt in southern Illinois, western Indiana, northern
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Kentucky, eastern Missouri, and western Tennessee.
(Ref. 105, 109, 353, 529.)

1934. Aug. 20 (Aug. 19). Mississippi River
valley near the Illinois-Missouri border. In the
area near Charleston, Mississippi County, Mo., chim-
neys were thrown down or lost bricks, windows were
broken, and plaster was cracked. Destructive inten-
sity covered an area of 600 km2, including Charles-
ton, Mo., Arlington and Wickliffe, Ky., and Cairo and
Mounds, Ill. Felt north to Alton, Ill.; east to Paducah
and Marion, Ky.; south to Paris and Ripley, Tenn.,
and Corning and Paragould, Ark.; and west to Poplar
Bluff and Greeneville, Mo. (Ref. 7, 38, 149, 149, 353.)

1934. Nov. 12. Near Rock Island, Iil. In Rock
Island and Moline, Ill., and Davenport, Iowa, bricks
fell from a few chimneys and pendulum clocks
stopped. In Rock Island, a stucco cornice was dis-
lodged from St. Joseph's School; some loose plaster
was shaken from ceilings in the men's dormitory at
Augustana College, and loose bricks were shaken
from a few buildings. (Ref. 7, 38, 129, 149, 353.)

1947. June 30 (June 29). Waterloo-Dupo, Ill.,
area, south of St. Louis, Mo. At St. Louis, several
chimneys were toppled and a sidewalk was cracked.
(Ref. 20, 38, 105, 353.)

1953. Sept. 11. Southwest Illinois. At Roxana,
north of East St. Louis, in Madison County, cracks
formed in a concrete-block foundation and in plaster.
Also felt in eastern Missouri. (Ref. 26, 105, 353.)

1955. Apr. 9. West of Sparta, Randolph
County, Ili. Concrete foundations and plaster walls
were cracked at Evansville, Ill. (about 20 km west of
Sparta), and at Lemay, University City, and Webster
Groves, Mo. Also felt in Kentucky and Missouri.
Magnitude 4.5 Mg, BAR. (Ref. 28, 349, 353.)

1958. Nov. 8 (Nov, 7). Southeast Illinois, near
the Indiana border. Plaster fell at Dale (Hamilton
County) and Albion (Edwards County), and a base-
ment wall cracked at Maunie (White County). Also
felt in Indiana, Kentucky, and Missouri. Magnitude
4.5 Mg, BAR. (Ref. 31, 38, 105, 349, 353.)

1965. Aug. 14. Southwest Illinois. This strong
local earthquake at Tamms (Alexander County)
downed chimneys, cracked\walls, muddied water, and
knocked stock from shelves. (Ref. 75, 349, 353.)

1968. Nov. 9. Southern Illinois. This was the
strongest felt earthquake in southern Illinois since
the 1895 Missouri event. Property damage in the
area consisted mainly of fallen bricks from chimneys,
broken windows, toppled television aerials, and
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cracked or fallen plaster. In the epicentral area, near
Dale, Hamilton County, MM intensity VII was char-
acterized by downed chimneys, cracked foundations,
overturned tombstones, and scattered instances of
collapsed parapets.

Most buildings that sustained damage to chimneys
were 30 to 50 years old. A large two-story brick
house near Dale, Ill., sustained several thousand dol-
lars damage. About 10 km west of Dale, near Tuck-
ers Corners, a concrete and brick cistern collapsed.
A large amount of masonry damage occurred at the
City Building at Henderson, Ky.,, 80 km east-south-
east of the epicenter. Moderate damage to chimneys
and walls occurred in several towns in south-central
Illinois, southwest Indiana, and northwest Kentucky.
Felt over all or parts of 23 States (see fig. 30): from
southeast Minnesota to central Alabama and Georgia
and from western North Carolina to central Kansas.
People in multistory buildings in Boston, Mass. and
southern Ontario, Canada, felt the earthquake. Mag-
nitude 5.2 Mg NTT, 5.5 m,, NUT, 5.38 M JOH (Ref.
41, 263, 349, 353, 490.)

1972. Sept. 15 (Sept. 14). Northern Illinois.
Cracks in chimneys, tombstones, elevated water
tanks, and plaster occurred at Amboy (Lee County),
south of Rockford. Chimney and plaster cracks were
observed at Holcomb, northeast of Amboy, in Ogle
County. Also felt in Indiana, Iowa, Michigan, Minne-
sota, Missouri, Ohio, and Wisconsin. Magnitude 3.3
Mg NTT, 4.4 mj, NUT. (Ref. 45, 263, 349, 353.)

1974. Apr. 3. Southeast Illinois. Minor dam-
age, generally in the form of cracked and broken
chimneys, occurred in Wabash County. At West
Salem, a few chimneys and tombstones were
shaken down and other chimneys were damaged.
Slight damage occurred at many towns in Indi-
ana and Illinois. Also felt in Arkansas, Iowa,
Kentucky, Michigan, Missouri, Ohio, Tennessee,
Virginia, and Wisconsin. Magnitude 4.7 M, SLM.
(Ref. 47, 349, 353.)

1984. Jumne 29. Southern Illinois. At Harris-
burg, in Saline County, one house sustained struc-
tural damage. Also felt in western Kentucky and

southeast Missouri. Magnitude 3.8 M, SLM.
(Ref. 370.)
1987. June 10. Near Olney, Richland

County, Ill. Minor damage in the form of cracks in
chimneys, hairline cracks in plaster and drywall,
and cracks in house foundations was reported in
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estimates from data listed in reference 529 of table 1.
























EARTHQUAKES IN KENTUCKY

at Lexington, and rocks slid on tracks at the East-
over mine. Also felt in northwest North Carolina,
northeast Tennessee, western Virginia, and south-
west West Virginia. (Ref. 49, 349.)

1980. July 27. Northeast Kentucky, near
Sharpsburg, Batlh County. This earthquake, the
strongest in the history of Kentucky, was felt over all
or parts of 15 States and in Ontario, Canada (see fig.
32). Damage occurred in Indiana, Kentucky, and Ohio.

Property damage was estimated at $1 million at
Maysville, about 50 km north of the epicenter, in
Mason County, where 37 commercial structures and
269 private residences were damaged to some extent.
Multistory all-brick structures in the downtown area,
many of which were built in the mid-1800’s, were
affected the most. Broken chimneys represented the
most common type of damage observed: several top-
pled or were broken at or near the roofline, some had
bricks loosened or broken off their tops, and others
sustained cracks of varying lengths and widths. This
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type of damage was a community-wide effect only in
Maysville.

Cracks formed in the ground about 12 km from the
epicenter. East of the epicenter, at Owingsville, ground
cracks were estimated to be 6 to 10 cm deep and 30 m
long. West of the epicenter, near Little Rock, ground
cracks extending toward a cistern were observed on
Stoner Road. Magnitude 4.7 Mg NLI, 5.2 M, TUL, 5.0
M, PAL, 5.05 M JOH. (Ref. 38, 300, 340, 349.)

1988. Sept. 7 (Sept. 6). Northeast Kentucky,
near Sharpsburg, Bath County. An earthquake
northeast of Lexington caused slight damage in Bath,
Menifree, Montgomery, and Nicholas Counties.
Cracks in chimneys and foundations occurred east of
Lexington, at Jeffersonville and Means, and north-
east of Lexington, at Moorefield. Large cracks formed
in exterior walls at Olympia, north of Means, in Bath
County. Felt over a large area in several States,
including parts of Indiana, Kentucky, Ohio, Tennes-
see, and West Virginia. (Ref. 74, 578.)


















EARTHQUAKES IN MAINE

Massachusetts, New Hampshire, New York, Rhode
Island, and Vermont. Magnitude 5.8 M, EPB. (Ref.
74, 350.)

1982. Jan. 11. New Brunswick, Canada. This
earthquake is an aftershock of the event on Jan. 9
(see description above). Minor damage, including
cracks in foundations and walls, occurred in

247

Aroostook County, Maine, at Caribou, Haynesville,
Loring Air Force Base, Presque Isle, and Saint Fran-
cis. Felt in Canada from the Saint Lawrence River
south to Nova Scotia and in the States of Connecti-
cut, Maine, Massachusetts, New Hampshire, New
York, Rhode Island, and Vermont. Magnitude 5.5 M,
EPB. (Ref. 74, 350.)












EARTHQUAKES IN MASSACHUSETTS

from Boston to Montreal. New springs formed, and
old springs dried up. At Scituate (on the coast south-
east of Boston), Pembroke (about 15 km southwest of
Scituate), and Lancaster (about 40 km west of Bos-
ton), cracks opened in the earth. Water and fine sand
issued from some of the ground cracks at Pembroke.

The earthquake generated a tsunami that left ves-
sels aground and fish on the banks after the water
withdrew from St. Martin’s Harbor in the West
Indies. When the water flowed back into the harbor,
it rose about 2 m higher than normal and inundated
the low-lying lands.

This earthquake was reported from Halifax, Nova
Scotia, south to the Chesapeake Bay in Maryland
and from Lake George, N.Y., east to a ship 320 km
east of Cape Ann. The location of the ship is thought
to be near the epicenter, because the shock was felt
so strongly that those onboard believed the ship had
run aground. Several aftershocks occurred. (Ref. 59,
78, 502.)

1761. Mar. 12. East of Cape Ann, Mass. This
earthquake is included in the list of magnitude > 4.5
or intensity = VI events based on the large felt area
documented on land from the estimated offshore loca-
tion. While no damage was documented the large felt
area and strong shaking indicates that this event is
as large or larger than a magnitude 4.5 earthquake.

1766. Feb. 2. Off the coast of Massachusetts.
This shock was felt throughout Massachusetts,
Rhode Island, and other parts of New England. It
was reported that the earthquake was “accompanied
by a remarkable meteor.” Note: Existing felt reports
do not substantiate the MM intensity VI published in
ref. 76 for this earthquake and the one in 1800 (see
next paragraph), but an intensity of that level proba-
bly was assigned because the shocks were felt over
such wide areas. (Ref. 59, 76.)
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1800. Dec. 25. Eastern Massachusetts. A
severe shock was felt at Boston and Concord, Mass;
Newport, R.I.; and elsewhere (see 1766 description
above). (Ref. 59, 76.)

1817. Oct. 5. Northeast Massachusetts. Walls
were thrown down at Woburn, in Middlesex County,
according to ref. 59. Ref. 78 states that the “walls”
referred to by ref. 59 possibly were stone fences,
characteristic of rural New England pasture land,
rather than house walls. Such walls were constructed
of glacial boulders piled loosely on top of each other
to form a stone fence. Felt in Connecticut, Massachu-
setts, New Hampshire, New York, and probably
Rhode Island and Vermont. (Ref. 38, 59, 76, 78.)

1847. Aug. 8. Near Harwich, Barnstable
County, Mass. A section of “the plastering” was
thrown down at the Harwich Baptist Church; mirrors
hanging on the wall were broken at Nantucket
(south of Hyannis) and Sandwich (northeast of Hyan-
nis). In the Yarmouth area, northeast of Hyannis,
glass was broken and crockery shook from shelves.
Felt throughout eastern Massachusetts. (Ref. 76, 78.)

1963. Oct. 16. Near the coast of Massachu-
setts. Slight damage at Somerville, north of down-
town Boston, consisted of fallen plaster, cracks in
walls, and fallen stones from building foundations.
Also felt in Maine, New Hampshire, and Rhode
Island. (Ref. 36, 38, 349.)

1963. Oct. 30. Northeast of Peabody, Essex
County, Mass. Slight damage occurred at Framing-
ham, Peabody, and Swampscott. At Framingham, in
Middlesex County, southwest of Boston, 3 m of stone
foundation on a 155-year-old house collapsed. North-
west of Boston, at Peabody, cracks in wall plaster
and a sidewalk occurred; and southeast of Peabody,
at Swampscott, basement stairs were thrown out of
alignment. Also felt in New Hampshire. (Ref. 36, 38.)
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extensive damage (including downed chimneys,
cracked walls, shattered windows, and broken plas-
ter) to school buildings, churches, private houses, and
to almost all the buildings in the commercial section
of Charleston.

East of Charleston, at Cairo, Ill.,, few buildings
escaped at least the loss of a chimney or a broken
window. The courthouse, library, and a church at
Cairo sustained extensive damage, and the brick
walls of many buildings in the downtown section
were cracked badly. Other damage included a
cracked pier on the Illinois Central Railroad bridge
over the Ohio River and downed chimneys at

Gadsden, Ala.; Evansville and New Waverley, Ind.;
Covington, Spottsville Depot, and Uniontown, Ky.; St.
Louis, Mo.; and Memphis, Tenn. Minor damage to
property occurred throughout the region.

Felt from Chatham, Ontario, Canada, to New
Orleans, La., and from Washington, D.C., to Wichita,
Kans., an area that includes 23 States (see fig. 34).
Magnitude 6.7 Mg, NTL. (Ref. 38, 109, 113, 353,
366, 527, 529.)

1902. Jan. 24. Near St. Louis, Mo. Two distinct
earthquakes were felt in western Illinois, Kansas,
and Missouri. The shocks were particularly severe in
the western part of St. Louis. A street car conductor
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stated that the Eads Bridge swayed perceptibly. Felt
from Leavenworth, Kans., and Kansas City, Mo., to
Springfield, I1l. (Ref. 38, 105, 109, 353.)

1903. Nov. 4, 18 18 and 19 14 UTC. Near
Charleston, Mississippi County, Mo. Two earth-
quakes occurred on this date, the second of which
was the strongest. The first shock which damaged
chimneys at New Madrid, Mo., was felt in Arkansas,
Illinois, Kentucky, Mississippi, and Tennessee. Dur-
ing the second shock at 19 14 UTC, chimneys were
downed at Cape Girardeau and New Madrid, Mo.
Minor damage also was reported at Malden, Mo.,
Oxford, Miss., and Quincy, Ill. This earthquake was
felt over an area similar to that of the first shock but
also was reported in Indiana. Magnitude 4.9 Mg,
BAR (first shock); 4.7 Mg, BAR (second shock). (Ref.
38, 105, 109, 353, 529.)

1924. Jan. 1 (1923, Dec. 31). Missouri. A few
plate-glass windows were broken at Osceola (Missis-
sippi County), Ark., and a few windowpanes were
broken at Little Rock, Ark. Also felt in Illinois, Ken-
tucky, Missouri, and Tennessee. Magnitude 4.6 Mg,
BAR. (Ref. 529.)

1955. Jan. 25. Mississippi River valley, near
Finley, Tenn. Windows were shattered and plaster
walls and ceilings were cracked in southeast Mis-
souri and western Tennessee (in Dyer County at Fin-
ley). Windows cracked northwest of Finley at Hayti,
Mo. Felt from Lepanto, Ark., north to Paducah, Ky,
and east to Birmingham, Ala. Also felt in southern
Illinois and northern Mississippi. Magnitude 4.5 Mg,
BAR. (Ref. 28, 349, 353.)

1956. Nov. 26 (Nov. 25). Wayne County, Mo.
Minor damage in the form of shattered windows and
cracked walls was reported at Grubville, Richmond
Heights (suburb of St. Louis), and St. Louis; a con-
crete porch was cracked at Sturdivant. The felt area
includes parts of Arkansas, Illinois, Kentucky, Mis-
souri, and Tennessee. Magnitude 4.3 Mg, BAR. (Ref.
29, 38, 349, 353.)

1962. Feb. 2. New Madrid, Mo., near Catron
and Marston. At Catron, two water pipes broke and
walls and plaster cracked; at Marston, chimneys
were damaged and windows cracked. Also felt in
parts of Arkansas, Illinois, Kentucky, and Tennessee.
Magnitude 3.5 Mg NUT, 4.3 m, NUT. (Ref. 35, 38,
263, 349, 353.)

1963. Mar. 3. Near Poplar Bluff, Butler
County, Mo. Minor damage in the form of fallen and
cracked plaster; cracks in foundations, walls, side-
walks, chimneys, and windows; fallen bricks from
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chimneys; and damaged water lines occurred in
many towns in southeast Missouri. In addition,
cracks in plaster and walls occurred in several towns
in Arkansas, Illinois, Kentucky, and Tennessee. Also
reported felt in parts of Indiana, Kansas, and Missis-
sippi. (see fig. 35). Magnitude 4.7 M, BAR, 4.1 Mg
BAR, 4.8 mp NUT, 4.1 Mg NUT, 4.66 M JOH. (Ref.
38, 263, 349, 353.)

1965. Oct. 21 (Oct. 20). Eastern Missouri.
Plaster was knocked down at St. Louis, northeast of
the epicenter. Minor damage also occurred at
Augusta (cistern cracked), Illmo (basement floor
cracked), Pacific (sewer vent line cracked), and Rey-
nolds (bricks fell from flue). Minor cracks in plaster,
walls, and windows were reported from several towns
in Illinois, Jowa, and Kansas. Also felt in Kentucky,
Nebraska, Oklahoma, and Tennessee. Magnitude 4.9
M, NUT, 4.1 Mg NUT. (Ref. 75, 263, 349, 353.)

1967. July 21. Near Poplar Bluff, Butler
County, Mo. Plaster fell at Poplar Bluff, and plaster
cracked north of Poplar Bluff at Elvins and Freder-
icktown. Felt mainly in southeast Missouri and
southern Illinoi s. Magnitude 4.3 M, BAR, 2.8 Mg
BAR. (Ref. 40, 349, 353.)

1974. May 13. New Madrid, Mo., region. The
City swimming pool at East Prairie, northeast of
New Madrid, was “badly damaged,” and plaster was
cracked in several buildings. Also felt in Arkansas,
Illinois, Kentucky, and Tennessee. Magnitude 4.1 M,,
SLM. (Ref. 47, 349.)

1975. June 13. New Madrid, Mo., region.
Damage was slight at Lilbourn, southwest of New
Madrid, where plaster cracked and fell. Furniture
overturned and broke at nearby Marston. Also felt in
Arkansas, Kentucky, and Tennessee. Magnitude 4.3
M, SLM. (Ref. 48, 349.)

1977. Jan. 3. Cape Girardeau, Mo., region.
Plaster cracked and small objects fell at Old Apple-
ton, about 35 km north of Cape Girardeau. Also felt
in Illinois. Many aftershocks were felt on Jan. 3.
Magnitude 3.4 M, SLM. (Ref. 39, 349.)

1989. Apr. 27. Near Steele, Pemiscot County,
Mo. At Steele, near the Arkansas-Missouri-Tennes-
see border in southeast Missouri, large cracks formed
in exterior walls of a brick building and plaster and
drywall sustained hairline cracks. Chimneys, plaster,
and drywall were cracked at nearby Hayti, and items
fell from shelves in stores. Felt in parts of Arkansas,
Illinois, Kentucky, Missouri, and Tennessee. Magni-
tude 4.2 M, SLM. (Ref. 74, 579.)



265

EARTHQUAKES IN MISSOURI
94° 92° 90° 8g° 86°
(Y T
) |
/ I
________________ 2 °
Y -0 . e Peona |
N NS !
’ b
l? / i
40° .t { |
X l‘ | _—
(.( l )ndlanapogs
AY ILLINOIS : INDIANA
. '\, i
\.__Kansas City N, r
-1y \ 7
i ) <
i' T {
| sant Lous ,!
KANSAS | o /
|' / E e
i MISSOURI l/ " Vad
38° ! N N\ R i
q d 4,.—4——\—"7“—_ —
i (..\_’,3-_,-\. r \.Lr
KENTUCKY
-
_______ U SRRV P
Nashville
36° L
TENNESSEE
ARKANSAS Y e
Little Rock ® "
i
!
| ! ALABAMA
34° MISSISSIPPI i
|
100 KILOMETERS EXPLANATION I
SRV ¢ K Epicenter ’
TEXAS ! ] V| Intensity 6 ‘
>, 1
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shook down previously weakened chimneys at

Helena. (Ref. 8, 38, 316.)

1935. Oct. 31. Helena, Mont. This aftershock was
almost as severe as the main tremor on Oct. 19. Two
people were killed at Helena, and about $1 million in
property damage occurred, bringing the death toll from
this series to four and the damage total to $4 million.
(Ref. 512 reports a total of 6 deaths and $5.5 million
damage). It intensified the damage in all the towns and
damaged structures weakened by previous shocks.
Most residents described it as sharper and more pro-
nounced than the main earthquake on Oct. 19.

Many buildings previously damaged were demol-
ished, including the new Helena High School and the
Kessler Brewery. Damage was most severe in the
neighborhood of the City Hall on Main Street and in
the residential district on 9th Street. On the west
side of town, damage from this shock was more
severe than that caused by the Oct. 19 earthquake.
Damage to frame buildings was slight, except to their
chimneys and brick-veneer facing.

The ground in Helena Valley again was cracked.
Water was observed spurting 30 cm or more from
cracks, and dust was emitted from others. All chim-
neys in this neighborhood were downed, and a bridge
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was shifted slightly. Several tombstones turned over
in the Resurrection Cemetery, about 5 km north of
Helena. Also felt in parts of Idaho, Washington, Wyo-
ming, and Canada. Magnitude 5.5 My, KJ. (Ref. 8,
38, 316, 460, 512.)

1935. Nowv. 4. Helena, Mont. A series of strong
tremors, the strongest at 11 23 and 12 42 UTC,
threw down weakened structures at Helena. Walls of
the Federal Reserve Bank cracked. One additional
building was designated as unsafe for habitation.
(Ref. 8, 249.)

1935. Nowv. 22 (Nov. 21). Helena, Mont. Build-
ings previously weakened were damaged slightly at
Helena. (Ref. 8, 38.)

1935. Nov. 28. Helena, Mont. Brick walls dam-
aged by earlier earthquakes were further weakened
at Helena, and a few were thrown down. This event
was described as the fourth strongest of the Helena
series of earthquakes. (Ref. 8, 38.)

1936. Feb. 14 (Feb. 13). Helena, Mont. This
strong tremor caused some minor damage and much
alarm at Helena. (Ref. 9, 38, 259.)

1938. June 13. Trident, Gallatin County,
Mont. This shock was strongest at Trident, where
plaster cracked slightly in several houses and objects
fell from shelves. (Ref. 11, 249.)

1938. June 14 (June 13). Trident, Gallatin
County, Mont.  Strongest at Trident, this shock
cracked plaster in several houses and threw down
rocks in a quarry at a cement plant. Though
alarmed, residents reported that it was slightly less
severe than the earthquake 10 hours earlier. (Ref.
11, 249.)

1939. May 12 (May 11). Trident, Gallatin
County, Mont. Plaster cracked and people ran out-
doors at Trident. (Ref. 12.)

1940. Dec. 23. Helena, Mont. At Helena, plaster
cracked in a few buildings and one wall cracked. At
East Helena, windows cracked. About 10 km north of
Helena, in Scratch Gravel Hills, rocks rolled from
cliffs. City officials reported an increase in the flow of
water into the Hale Reservoir. (Ref. 13, 38, 266.)

1943. June 25 (June 24). Southern Sheridan
County, Mont. In Froid, a well-constructed granary
was cracked so severely that grain spilled out.
Cracks formed in plaster and chimneys at Home-
stead, Redstone, and Reserve. (Ref. 38, 330.)

1945. Sept. 23. Northwest Montana. The
earthquake cracked chimneys and broke windows at
Elmo and cracked plaster at Bigfork, near Flathead
Lake, south of Kalispell. One window was broken at
Polson, south of Elmo, Also felt in Idaho and Wash-
ington. (Ref. 18, 266.)
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1946. Dec. 11. Northwest Montana. This earth-
quake was described as sharp at Kalispell, where
plaster and chimneys cracked, bricks fell, and dishes
broke. Plaster also cracked at Whitefish. (Ref. 19, 249.)

1947. Mar. 14. Seeley Lake, Missoula County,
Mont. Plaster cracked and fell to the floor at Seeley
Lake, northeast of Missoula. (Ref. 38.)

1947. Nov. 23. Southwest Montana. Chimneys
fell, twisted, or cracked in several towns in Madison
County, including Alder, Cameron, Ennis, Laurin,
and Virginia City. New springs formed in several
areas, and creeks became muddy. Huge rocks rolled
down the mountainside. Brick, masonry, and concrete
structures sustained much damage. Also felt in parts
of Idaho, Washington, and Wyoming (see fig. 37).
(Ref. 20, 38, 576.)

1950. Aug. 20 (Aug. 19). Western Montana.
Two wells became muddy in Sanders County, in the
Niarada area; a minor rockslide occurred at Mud
Lake Lookout. (Ref. 23, 266.)

1952. Apr. 1 (Mar. 31). Northwest Montana.
Brick, masonry, and concrete sustained slight dam-
age at Flathead Lake, south of Kalispell. Chimneys
twisted and fell, and walls and chimneys cracked.
(Ref. 25.)

1952. Apr. 22. Western Montana. The earth-
quake was strongest in the area near Townsend and
Toston, southeast of Helena, in Broadwater County.
Bricks fell from a chimney; plaster fell inside a
camphouse; and a parked jeep was moved about 1
m. (Ref. 25.)

1953. Aug. 8. Flathead Lake area, Lake
County, Mont. A sharp, jarring movement caused
doors to sag on two sheds on the east shore of Flat-
head Lake, about 20 km south of Bigfork. At Yellow
Bay, cracks formed in an old building. (Ref. 26, 249.)

1958. May 28. Western Montana. At Philips-
burg, Granite County, bricks fell from several build-
ings, plaster cracked, and windows broke. In the
Porters Corner area, near Philipsburg, a heavy candy
case was displaced about 10 cm. (Ref. 31.)

1959. Aug. 18 (Aug. 17). Hebgen Lake, Mont.
This earthquake caused 28 fatalities and about $11
million in damage to highways and timber. It is
characterized by extensive fault scarps, subsidence
and uplift, a massive landslide, and a seiche in Heb-
gen Lake. A maximum MM intensity X was assigned
to the fault scarps in the epicentral area. The instru-
mental epicenter lies within the region of surface
faulting. Area of perceptibility (see fig. 38), maximum
intensity, and Richter magnitude all were larger for
this earthquake than for any earlier earthquake on
record in Montana (from May 1869).
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FIGURE 39.— Isoseismal map for the northwest Nebraska earthquake of March 28, 1964. Isoseismals are based on intensity estimates
from data listed in reference 37 of table 1.
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[See table 1 for hypocenter and intensity references and table 2 for definitions of magnitude source codes. @, felt area is less than 1,000 kmZ. Leader (--) indicates information is

not available]

Origin Hypocenter Magnitude Intensity
Date time utc) Latitude Longitude Depth Ref UsGs Other Moment MMI  Ref Felt area

Yr MoDa hm s ) © (km) m, Ms M (1,000 km?)
1932 12 29 062028 388 N 1180 W — 54 — 5.20Mx SJG -— Felt 54 —
1932 12 29 063803 388 N 1180 W — 54 — — 5.00Mx SIG — Felt 54 —_
1932 12 29 064508 388 N 1180 W — 54 — — 5.00Mx SJG —_ Felt 54 —_
1932 12 30 041752 388 N 1180 W — 54 — — 4.60My SIG —_ Felt 54 -—
1932 12 30 160310 388 N 1180 W — 54 — — 4.60My SJG —_— Felt 54 —_—
1932 12 31 1730 36 N 1179 W — 54 — — 4.60My SJG —_ — —_ —
1933 01 02 154408 388 N 1180 W — 54 — — 4.50M SIG — - -_— -
1933 01 02 170644 388 N 1180 W — 54 — — 4.70My SIG -_— — — —_
1933 01 04 010115 388 N 1180 W — 315 — — 5.10M SIG -_— Felt 54 —_—
1933 01 05 065020 3875 N 118300 W — 258 — — 570Mg GR —_ Felt 356 -
1933 01 06 130556 390 N 1178 W — 54 — — 5.10My SJG -_— —_ -— -
1933 01 06 1333 390 N 1180 W — 54 — — 4.50My SIG —_ - —_— -—
1933 01 11 172938 389 N 1178 W — 4 — — 5.20My SIG — —_— —_ —_
1933 01 17 010208 388 N 1180 W — 315 — — 4.80M SIG —_ —_ — -_—
1933 01 29 135111 385 N 1180 W — 54 — — 5.00Mx SIG — —_— — 